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A GOLDEN OPPORTUNITY 
FOR ALERT RADIO MEN IN 


NEXT GREAT INDUSTRY 


PRE- 

PUBLICATION 

OFFER 

$4.00 





T he idea of eleciricians, radio service men and other mechanically inclined 
mcn^ servicing Air Conditioning and Refrigeration Units is self-evident and 
the thought has occurred to some untold thousands es’er since air condition* 
ing equipment has been installed in public auditoriums, theatres, studios, depart* 
ment stores, office buildings and manufacturing plants. The tremendously broad 
possibilities in this new industry are hound to give employment and success to 
men far-sighted enough to see its ads'ancement and development. We quote an 
excerpt from Mr. Hugo Gernshack’s editorial which appeared in the September, 
I93i issue of Everyday Science and Mechanics; 

advise young and progressive men to go into the air* 
conditiofting business during the next few years because, 
this, without a doubt, is the coming industry in this coun 
try. Thousands of small firms will spring up, undertaking 
to air-condition private houses, small business offices, 
factories, etc. We are not going to tear down every 
building in the United States immediately. It will be a 
gradual growth; yet small installation firms will air-con¬ 
dition small houses, and even single offices in small 
buildings.** 

This is only partial proof of the certain success of this new field. Further 
assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum. Architects and building con¬ 
tractors arc giving considerable thought to installation of this equipment in 
Structures which are now being planned and built. The beginning of this business 
will probably be similar to the auto and radio industry, but in a few short years 
it will surpass these two great fields. 


Official Air Conditioning Service Manual 


352 l*af*es 

Over 600 Illustrations 
9" X 12" in Size 
Flexible, Loose Leaf 
Leatherette Cover 


MAIL COUPON TODAY! 


I GERNSBACK publications Dept. RC-234 

I 96.98 Park Place, New York, N. V. 

I Gentlemen: Enclosed you will find my remittance of Two Dollars for 
j which you are to send me One Copy of the OFFICIAL AIR CONDI- 
I TIONING SERVICE MANUAL, postage prepaid, as soon as it comes 
I off the press. I am^ 10 pay the additional Two Dollars to postman when 
I it is delivered. It is understood that the regular price of the book will 
I be FIVE DOLLARS when it comes off the press, and I am now paying 
1 only a pre-publication price of Four Dollars. 

I 

I Name --------- 

I City .... State 

I (Send remittance in form of check, money order or unused U.S. Postage 
Stamps. Register letter if it contains stamps or currency.) 



The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being 
edited by L. K. Wright, who is an expert and a leading authority on air condi¬ 
tioning and refrigeration. He is a member of the American Society of Refrig¬ 
erating Engineers, American Society of Mechanical Engineers, National Associa¬ 
tion of Practical Refrigerating Engineers: also author of the OFFICIAL 
REFRIGERATION SERVICE MANUAL and other volumes. 

In this Air Conditioning Service Manual nearly every page will be illus¬ 
trated; every modern installation and individual part carefully explain^: 
diagrams furnished of all known equipment; special care given (o the servicing 
and installation end. The tools needed will be illustrated and explained; there 
will he plenty of charts and page after page of service data. 

Remember there is a big opportunity in this new field and plenty of money 
to be made in the servicing end. There are thousands of firms selling installations 
and parts every day and this equipment must he cared for frequently. Eventually 
air conditioning systems will be as common as radios and refrigerators in homes, 
offices and industrial plants. Why not start now—increase your earnings with a 
full- or spare-time service business. 

You have the opportunity to get your copy of the OFFICIAL AIR 
CONDITIONING SERVICE MANUAL today—at a saving of ONE DOLLAR. 
When the book comes off press, which will be March 15th, the price will he 
S5.00 a copy. YOUR ORDER TODAY BRINGS YOU A COPY FOR $4.00. 
PCJSTAGE PREPAID. This is our usual courtesy, pre-publication offer which 
enables us to determine the approximate print order for the first press run. 
Send us the coupon today, together with a deposit of $2.00. When the hook 
reaches you, you pay the other $2.00, 

Here arc some of the chapter heads of the AIR CONDITIONING 
SERVICE MANUAL; 

Contents in Brief 

History of Air Conditioning: Fundamental Laws; Methods of Refrigeration; 
Ejector System of Refrigeration; Compression System of Refrigeration; Refrig* 
erants; Lubricating Oils; Liquid Throttle Devices; Servicing Expansion and 
Float Valves; Servicing Refrigerating Systems; Control Devces; Thermodynamics 
of Air Conditioning; Weather in the United States; The Field of Air Condition, 
ing: Insulating Materials; Heat Transmission Through Walls; Complete Air 
Conditioning Systems; Estimating Requirements for the Home. Small Store. 
Restaurant; Layout of Duct Systems; Starting Up a System: Operating and 
Servicing Air Conditioning Systems; Air Filtration. Ventilating and Noise Elim. 
inating Devices; Portable Electric Humidifiers and Room Coolers; Automatic 
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air 
Systems; Central Conditioning Units, etc. 

GERNSBACK PUBLICATIONS, INC. 

96-98 Park Place New York, N. Y. 















LEARN RADIO IN ID WEEKSI 


■laVFORYOmiTliAINIIIf. 

rAiArMYidiiuiiHn 

I am makin" an offer that no other school has dared to do. 
I'll take you here in my shops and give 3’ou tliis training 
and you pay your tuition after you have graduated. 
1 wo months after you complete my course you make your 
first payment, and then you have ten months to conipleto 
your payments. There are no strings to this offer. I know 
a lot of honest fellows haven't got a lot of money these 
days, but still want to prepare themselves for a real job so 
they won’t have to worry about hard times or lay offs. 

Tve got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and III give you all the facts. 



A scene in the hig, husg 'Radio Shops at Coyne, "Sere ymi see 
fellows working on real Radios—not reading about them from 
hooks or lessons* This is THE way to prepare for the big- 
money field of Radio! 


TELEVISION ana TALKING PICTURES 

„ already here! Soon thereTl be a demand for THOUSANDS of TELEVISION 

Enlb. Hie man who learns Television now can have a great future in this great new 
neld. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio IVIan. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction eciuipraent. 


PREPARE NOW and be 
ready for Radio’s many 
opporttuUties 

Forget pay-cuts—lay-offs—unemployment! Don’t bo tied down to 
an untrained man’s future. You NEED TRAINING IN A FAST¬ 
GROWING MONEY-MAKING TRADE. Here’s your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
My sensational offer, explained below, makes it possible for you 
to START AT ONCE! 

The right way to learn Radio is the Coyne way—not by books, 
but by actual, practical work on actual Radio, Television and 
S Hind equipment. Here at Coyne you’ll service and operate scores 
of modern Radio receivers, huge Broadcasting equipment, late type 
Television apparatus, Talking Picture machines. Code transmitters 
and receivers, etc. In 10 weeks you can step into a REAL JOB, 
leading to a salary of $50 a week and UPl 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast¬ 
ing cqui])ment. You construct Television Receiving Sets and ac¬ 
tually transmit your own Television programs over our mod¬ 
ern Television equipment. You work on real Talking Picture 


machines and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. Wo dou’t waste time on useless 
tlioory. We give you the practical training you’ll need—in 10 
short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don’t let lack 
of money stop you. Many of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Trainingistested—proven beyond all doubt. You can find out every¬ 
thing absolutely free. Just mail coupon for my big free book! 

H. C. LEWIS, Pres. RADIO DIVISION Founded 1S9V 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., D«pt. 24 - 8 H Chicago, lU. 

Mail Coupon To day ior At! the Facts 

F H. C. LEWIS, Preident 

I Radio Division, Coyne Electrical School 

I 500 S. PauUna St., Dept, z 4*Bn Chicago, 111. 

I Dear Mr. Lewis: Send me your big FREE Book; details of 
i your FREE Employment Service; and tell me all about your 
■ special offer of allowing me to pay for training on eai^ monthly 
I terms after graduation. 

j Name . 

i Address . 

City 


State, 
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IN OUR NEXT FEW ISSUES: 

DYNATRON CIRCUITS. Many explanations have been 
printed telling how the vacuum tube works as a dyna- 
tron generator of electrical oscillations. However, these 
descriptions have either been notably lacking in certain 
respects or they cover the subject from such a hypo¬ 
thetic mathematical nature that Mr. Average Radio 
Man is lost in the first paragraph and thus gains nothing 
by his diligent study^ However, we have at last ob¬ 
tained a description of the dynatron phenomenon that 
is non-mathematical in nature and yet covers the subject, 

AN ALL-PURPOSE SERVICE OSCILLATOR. This highly 
useful unit makes use of the versatile characteristics of 
the 6F7 tube. Some of the factors that make this unit 
superior for the Service Man are as follows? compact; 
A.C.-D.C. operation; I.F., R.F, and short-wave coverage; 
pure audio modulation; and flexible control of high- 
frequency and audible-frequency output. 


RADIO-CRAFT is published monthly, on the fifth of the month precedinp 
that of date; its subscription price is $2.50 per year. (In Canada and 
foreign countries, $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, III., as second-class matter under the act of 
March 3, 1879. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also agents 
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub¬ 
scription to these magazines may be taken in combination with RADIO¬ 
CRAFT at reduced Club rates. Write for Information. 

Copyright 1934. Continental Publications, Inc. 


HUGO GERNSBACK, President I. S. MANHEIMER, Secretary 

Published by Continental Publications, Inc. Publication office: 404 
N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising 
Office: 96-98 Park Place, New York City. Chicago Advertising 
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Ml. 
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St., 
Los Angeles, Calif. 

London Agent: Hachette t Cie., 3 La Belle Sauvage, Ludgate Hill, E.C. 4 
Paris Agent: Hachette 1 Cie., Australian Agent: McGills Agency 

111 Rue Reamur 179 Elizabeth St., Melbourne 
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I will Train Y>u at Home 

your spare time 

>D JOB 

in Radio 


$120 a Month 
In Spare time 

“I'm seiviciti^r fiom 3 
to 5 sets Onily in spare 
time and avern^e a 

month I'l'oni iny Hadio 
Work. I still hold luy 
lounlar day jol>. 1 owe 
my sm'cess to N.U.I.^’ 

A. K. Knitiicr 
lOI’J L»enisoii St, 
Mu.sk<^oo. (tkla. 


Owes a Lot 
to N. R. I. 

“After linishinjr my 
tenth losson, I started on 
my first job. After tlitii:. 
jobs came rolling" in and 
1 fimml inysrlf wit h a sm- 
plus of immey with wliirh 
to continue paying for my 
C'oinse. My lirsi year's 
record was 108 Kadio 
jobs. I I'.nvc cleared 
to date in spare 

time." 

John 11 ear I 
tid-od .larv Avc. 
Alaspeth, I.,. 1., N. Y. 


Free Book 
Tells How 
Mall Coapeol 


Service Manager 
Earns $200 Month 
“As ICadio Service Man¬ 
ager for Stcrcbi's four 
Nasnvitle Stores, my 
earniii>:s are uround .S-dd 
a nil mill. My N.K.I. 
training; enables me to 
keep onr customers satis¬ 
fied." 

K. n. Leftwich 

Sterchi Hros. Stores, IDC., 

Nashville, ‘renn. 


Get away from disagreeable jobs 
with no futnre. From skinny, little 
liay envelopes. From skiminng 
along. Just barely getting ii.v. but 
not gmiiiig ahead*. LK)N" r I'lf 11* 

WITH Til KM ANY LUNGKIt. Get 
ini<i a tl» hi svitli d future. Act to¬ 
day to put you rsel r ahead. Mai It he 
coil non for niv free ti-l-page book 
that tells ho\S' you can train at 
home ill your spare lime to he a 
Kadio Kxpcri : aimur my i ourse ihat doubles and triples 
the pay of many who take it. .M.\IK M'lLAT I'OUTUN 
NOW ami take ilie lirst. step toward a real future. 

Real Opportunities Ahead in Radio 
(or Trained Men 

It’s hard to find a field with more opportunity awaiting 
tlie trained man. Why in IPdl*- the worst vear of the de* 
pres.sioii -tile Kadio Indiisiry sold S^dd.tidi'i.ddd wort It of 
.sets and ptirts! .Manufacturers alone employetl nearly Idd, 
dtif) people! .Vooui iUio.ddd peo[nc woikeft in the indusiiy, 
IddL* hroadcastiiig levemu* was ilie liigcest in history. It.'s 
a gigiiniic business, even in the worst luisiiiess years! Ami 
look wliar's ahead! .Millions of sets beeoiniiic obsolete an 
luially. l7.ddd.ottn sets in opot-aiioii tliai neetl servicing 
from time t<i time! over diiir groat broadcasting ^tations 
furnishing enter!ainiiient. ami news to Jdd,udd.!MMi people. 
'I'hesi* ligures are so big tliar they aiv hard iti grasp! Vet, 
rliey are all line! lit re is a new industry that has grown 
into a cuuimercial giant. No wtuuler greai Imsiiiess leaders 
predict n brilliuut future for this great and growing bnsi« 
ness. 

Get Into This Field With a Future 

There's opportunity for you in Kmlio. Its future is cer¬ 
tain. 'I’elos ision, short wave, police Kadio. aiiiomohilc 
Kadio. loud speaker systems, aircraft Kailio in every 
hraiirb. developments and impi ovements arc taking jdaiaV 
Hen- is a rctil fntiire for thousands atid iluuisauds of men 
who naiKy know Kadio. Uci the training ibiii opens tlie 
road to good pay, and success! Send me the coiipim now. 
and gcr full jia rticiilars on bow ea.<.v and inieresliiig 1 make 
learning at home. Keatl the letters from grailuaic-s who 
are ioday earning real money in iliis fnscinn iiiig industry. 

Many Make $S, $10, $1$ a Week Extra in 
Spare Time Almost at Once 

My hook als«» tells how many of my stiulonts made 
.^10. jti.j a week extra in spare tiiiio.* soon afier they en- 
rolle*!. 1 give yon plans mid ideas that have made good 
spar«‘-tinie money -ijS'JnO ra a year—for hniidieds of 

fellows. My Course is famous as *Mlic one that pays for 
itself. 

Money Back i( Not Satisfied 

1 am so sure that N.K.I. can tijiin you satisfactorily that 
I will agrei' in writing to refund every penny of your 
tuition if .\oii are not satistied with my Lessons and 
Insiriirtioii Service ii|h>n completion. ' Vou'll get a 
coi>y of tins Agreement with my hook. 

64-page Book of Information Free 

Gel .vour copy today. It’s free to any ambitions fel¬ 
low over lo years rdd. li tells you about Kadio'S 
spare time and full time j^di opjiorlunities : it tells you 
;ill about my Foiirsc : what others who imve taken it 
arc cloing and making, i-’inci out what Kadio oH'ers 
V<»F without the sliglilest obligation. MAIL THE 
FOUI’ON NOW. 


J. E. SMITH, President 

National Radio Institute, Dept. 4BX 
Washington, D- C. 


SPECIAL FREE OFFER 


Act riow nnti receive in ftddi- 
lion t« m.v l>iK tree hook, 
Uicli U«ivv:triL in Itatli^' 
Sj.rvipf Miuiiiiil on t). C.. 
A. C.. ir;<l Pottery operated 
eel«i. lirily my Mtndetil;< r^iiild 
have tlio l>c»ik ill tlie i>A9<t. 
Now reiulcr^ ol iIiim innKaxine 
who iitrttl lliv i'Oiit>oii r«^* 

reive if frei'. t)verroiiiiii« 
tiiirn. miUes of nil kin<U. foil¬ 
ing; iirfiiil;^, liroaai tiiiiiiiir. 
Iiiiwt- Hiiil o^< illation.-', tmor 
• li'i.ttn-v reo*|>tion. (ji.'tortMl 
or iiiiiflle<l >iirnil.'. inior .Audio 
Olid Piidiii Kr* imcin-y airiiiti* 
lii-ntion mill otlo>r vital Serv- 
K-i* inf'^rination i l orit lined 
ifi If. (.let It free cop.v hy 
niailiriit the couimju Iwluw. 


SPECIAL Radio Equipment 
for Broad Practical Experience 
GivenWithoutExtra Char ge, 

My Course is not all theory. Ml show you how 
to use my special Kmlio e<iuipment for 
conducting experiments and huihling 
circuit.s which illustrate imiioriant 
pri'i* iidvit liivd in jitirh Med known ki-j .is 
W'esiiiivhoiiie. ffeniTiil llielrii’ l‘tiilco. H. 

Vidor. .Maje.slic, .iriil otlM-r!!. A'cin 
out witti yiiiir iiw’i liMiHlii iii;in.v of 
} ihliiKii vou read it ulir h .-<<011 1iim>I(-. 
riO-.’tl men ml of training 
inakCil learning; at hiinie ea^.v. in- 
t<< esiinj;. rasi hnii* 
hlf. irili ii&ely piar 
t t; .1 I . Vo II 
learn ti o w 
sets work, 
wh.v they 
work, and 
how to tiiAkc 
t h e ni work 
when Utev are 
oui of order. 

I have doubled 
and tripled the 
salaries of many 
Find out about 
this tested 

-BIG< 


Get 

3 a Job^ 

^ with a ^ 


FILL OUT AMD 
THIS COUPO 


The Famous Course That Pays For Itself 


J, E. SMITH, President 
National R-idIo Institute, Dept. 4BX 
Vi^'ashington, D. C. 

T>ear Mr Smhh. 1 want to take advantage of 
Stieeiiil oner. >;end me yoitr manual ■ IrtHihle 
inc in [).<•.. A t*, and r.fiOeiy Setn’' and >;m»r ';«>k 
Uew.irds In Kadio. * wlileli eynlidn* Kadio Opportuni- 
lies for Idaper t»ay and .voin method of tmining men at 
lionie 111 snare time. I umlerslitnd this reimesi does not 
olili^aie me. (Please print plainly) 
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400 Pages 

Over 2,000 Illustrations 
9x12 Inches 

Flexible, Looseleaf 
Leatherette Cover 


Service 

Manual . 


Complete Directnrv ^ : 


$050 

Reg, List Price 




Full Raftie Service Guiiji 


There's plenty of Servicing Material 


in the NEW 1934 Manual 


T he necessity of GERNSBACK Manuals in the 
radio field has been shown by the fact that the 
total sales of the first three OFFICIAL. RADIO 
SERVICE MANUALS, including the new CONSOLI¬ 
DATED EDITION, now exceed 80,000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for public-address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER¬ 
VICE MANUALS. 

In preparing this new edition many of the outstand¬ 
ing problems of the Service Men have been considered 
—methods of servicing, the new' equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public-address systems, 
short waves, auto radio and others. 

The Illustrafiona in the iu:t4 Manual are more explicit 
than before; inasniurh us the dla;;ruiiis are not limited to the 
schematic circuit, but other illustrations show the parts lay¬ 
out. positions of trimmers, neutralizers, etc. There are 
hundreds of new circuits included, and not (Uie from any 
previous editions of the ninuiials has been repeated. This 
v'€ unconditiofwlltf uufn'autre. 

As in previous years, t!ie 10:W Manual also includes a 
FUKE QUESTION AM> ANSWEK SEItVIUE. In each book 
will be found Ho coupons, whl<'h entitle you to free consul¬ 
tation on any radio service topic. These coupons j-ive you a 
complete mail service—questicjtis on servicing and operating 
any set or circuit are answered promptly and accurately 
by the editors. lEemember that, at the regular rate of H5c 
per (ju(*stion which is usually charged by radio magazines, 
this service alone !s worth $tj.OO. And for the Manual, we 
charge only 

It is unite evident that the 1034 Edition of the OFFICIAL 
U.\I»IO SEIlVh’E M.\NU.\!j Is a decided improvement over 
previous volumes. 

ORDER YOUR COPIES NOW 

It is Important to every Itadio Servict^ Man and Dealer 
to get his copy <tf tlie l!i:i4 Ml'EL’I.\L It.VPIO SlCUVIi'K 
M,\XU.\L How, The new book will prove itself to be iu- 
Viilimble as those volumes of previous years. 

Xo need to delay sentlitig ns your order—the 10:14 M.\N- 
U.VL. like its predece.ssors. is a* nt*cessity in your business. 
We strongly advise you to order your copy today. 

GERNSBACK PUBLICATIONS. INC. 
96-98 Park Place New York, N. Y. 


Contents of the 1934 Manual in Brief 

# niagriiniH and nervire notes, more complete than ever be¬ 
fore in any MANUAL. Not merely the schematic hook-ups 
will he found, but chassis tlrawings sliowing parts layouts, 
positions of trimmers, neiitrulizers. etc. 

# Voltage reatliiigs for priu-ticall}' all sets, as an aid tn 
checking tubes and wiring. 

# Ail values of intermedlate-freutiency transformers Used 
In siiiierlietertidynes. with the manufacturers' own sugges¬ 
tions as to correct balancing. 

# l)etailed trouble-sliooting Hiiggestions and procedure as 
outlined by tlie nianufactiirCrs' own engineers—tn other 
wortls, autlientic ‘Mope*' right from headquarters. 

# Values of all parts indicated directly on all diagrams* 

# Section for reference to ,\.<:.-n.r. <'igart><ix midgets* 

# Section for reference to public-address ampllfterS. 

# Section for reference to short-wave receivers. 

# Section for reference to remote-control systems. 

# A complete compilation of raillo tube data, covering botb 
the old and the many new types. 

# Section devoteil to test equipment, analyzers, etc.* with 
full diagrams and other valuable Information. 

# A complete list of .\nierlran broadi-ast stations with their 
frequencies in kllocyrles; extremely useful In calibrating 
and checking test oscillators and in calibrating receivers. 

# Free Question and .\nswer Service, the same as In our 
last two Manuals. 

# No tlifHiry : only service information in quickly accessible 
form. 

# Absohitely no duplication of any diagrams; nothing that 
appeared In any of the previous Manuals will appear in the 
1934 .MANUAL. This we iineontiitlonally guarantee. 

# A handy, easlly-constilteil master index making it easF 
fur you to lind almost anything pertaining to your service 
problem instantly. This Index includes all the diagrams 
published In all tlie iirevlous (iKRNSU.VCK Munuuis, as 
well as the 1934 diagrams. A big convenience and time 
saver! 


Clip—Mail This Coupon Today 


GERNSBACK PUBLICATIONS, Inc. 

96-98 Park Place, New York, N. Y. 

<b-ntiemeii : I-hicbised ymi will tind my remittance of 
fnr which yon arc to send me. Postage I'n^paid. One Uoi)y 
of tile Pd:t4 uFFiClAl* KAIiIO SEKVIUE MANUAL. [Send 
remittance by check or uumey or4ier : or register letter if it 
4 ‘outuins cash, currency or unused U. ii. Postage stamps.] 
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WHAT ABOUT TELEVISION? 

An Editorial by HUGO GERNSBACK 


T elevision has now been with us for a good many 
years. Baird in England demonstrated television about 
1926; while Jenkins, in this country, had achieved some 
measure of success with the first crude television ap¬ 
paratus in the year 1922. 

Strange as it may seem, very little protfn^ss has 

been made in television from that time on. It is true, that 
some of the mechanics of the scanning apparatus have been 
improved; we have better neon tubes; and we are enabled to 
get a larg«»r and clearer image today than was possible five 
years ago. Yet television has not “arrived.’* The man in the 
street asks the question—and he asks it frequently—“what 
about television—what is happening? Is it true that our 
large corporations are deliberately withholding television on 
account of the depression? Has television been perfected, 
etc.r’ 

To these questions, it might be answered that none of our 
large radio companies are holding back television, nor has 
the art been perfected sufficiently to put it on a par with 
present-day home radio. All of our big radio interests have 
been toying with television; but whatever has been produced 
is still in the laboratory stage. 

It is true that, by means of the mechanical scanning disc, 
you can, today, obtain a fair-to-middlin’ image, providing 
certain “ifs” are answered. In the first place, the television 
transmitter must be “tied in” with the A.C. lighting system 
that supplies the current to those who have receiving instru¬ 
ments. If you live in a different district, where your electric 
house current is not tied in with the system that also sup¬ 
plies the transmitter, you are out of luck; because your 
images will not synchronize properly, unless you go to an 
endless amount of trouble and are. in fact, a radio engineer. 

In other words, if you are located on a farm or if you are 
in a suburban home, away from the network which supplies 
the current to television transmitting stations, you will have 
trouble. If you are in a district which has direct current, 
you are equally out of luck. 

Secondly; so far, the images have been rather small, too 
small in fact, for comfortable viewing and enjoyment of a 
presentation. Images a foot square are not clear. 

Finally, as I have pointed out many times, the idea of a 
mechanical scanning disc is not the solution of television; 
this compitres to the crystal stage of radio develoi)ment and, 
in my estimation, television will never amount to anything 
until we have some other, non-mechanical form of television 
set. 

This brings us to the cathode-tube television scanner, from 
which much has been expected but little has been accom¬ 
plished so far. 

We have pretty good cathode-tube scanning apparatus to¬ 
day; but they are still expensive, cumbersome, and do not 
give the results that are expected of them; and, while the 
cathode tube may be on answer to television, I do not believe 
that it is the final answer. 

I pointed out years ago that television research scientists 
and engineers seem to be on the wrong track, as far as 
television is concerned. By that. I meant that they are still 
clinging to the old school of “scanning.” This school teaches 
that you must break up your image into thousands and mil¬ 
lions of little points, which you transmit by translating 
them into electrical impulses and then re-assemble at the 
receiver; where the reverse action is brought about so that 
you can view the image. 


This scanning idea, to my mind, is all wrong, and totally 
unnecessary. When the final television invention comes 
along, one which may be likened to the radio tube of today 
as comi)ared with the radio crystal of yore, it will be found 
that the scanning idea is conspicuous by its absence. 

Some thirty million years ago, nature invented the first 
real television machine which, so far, has not been duplicated 
by man, 1 refer, of course, to the animal eye. which has 
been in existence on this planet for million of years, and is 
open for study by all television aspirants. 

The animal eye (which, of course, includes the human eye) 
is almost a perfect television receiver and transmitter. Not 
only does it receive an image from the outside world by 
means of light rays and then transmit it through the optic 
nerve to the brain, but it goes the television engineer several 
steps better; because, in the first place, the eye gets along 
marvelously well WITHOUT ANY SCANNING MECHANISM, 
but the image is received and transmitted in colors as well. 

And, while it may be true that colors do not exist in 
nature, but are only a psycliological effect in the mind; yet 
if. by electrical means, you can duplicate the living eye’s 
television machine, you will then also be able to transmit 
and receive color impulses so that the human eye can re¬ 
ceive them. It will be noted that the human eye “takes in” 
an image all at once; that is. AN IMAGE IN ITS ENTIRETY. 
IN ONE INSTANT. Even a fast-moving automobile or bird 
requires no scanning by the human eye. The entire auto¬ 
mobile or bird is transmitted to the retina, exactly as a photo¬ 
graphic camera receives the entire image on its light-sensi¬ 
tive plate in a fraction of a second. 

This would prove conclusively that it is possible to have 
television without the scanning idea; hut. of course, there 
remains as yet to be invented, an instrumentality to achieve 
this result. Some engineers will probably call me to order 
and point out that, if I will supply them with several million 
conductive lines between the transmitter and receiver, they 
also can televise without scanning; because in the human eye 
there are actually millions of nerves which connect the retina 
with the brain, all tliese millions of nerves being enclosed in 
what we call the oi)tic nerve. It has been found that each 
strand leading from the rods and cones of the retina is separ¬ 
ate and distinct, being in fact a separate “conductor,” 

While I am aware of all this, the solution need not be as 
difficult as may be thought. Take, for instance, a telephone 
diaphragm. This single 2^4 in. black iron disc finds no 
difficulty in transmitting simultaneously thousands of differ¬ 
ent kinds of sounds that you can instantly recognize in the 
telephone or in your loudspeaker; yet you have but two con¬ 
ductors which connect the telephone transmitter and receiver. 

In front of a loudspeaker, and listening to a symphonic 
orchestra, a finely-trained musical ear has no difficulty in 
picking out all of the musical instruments. And you. your¬ 
self, have no difficulty in recognizing, over the phone, the 
voice of a friend out of several hundreds others that may 
talk to you daily. Yet, the telephone receiver does no 
scanning; it does all these things with a single instrumen¬ 
tality, The telephone diaphragm is the counterpart of the 
ear. and that of the human eye is the missing link in tele¬ 
vision today. The final instrument which will solve the 
problem will be so simple that it would astonish us, today; 
just as Bell's telephone receiver seems absurdly simple from 
an electrical viewpoint, once you know the trick. 


453 









The RADIO MONTH i 


EUROPE 

RE-TUNES 



Hrusski.s* Master Wavemeter 
Bitter cj-perienre ntnurrd that ventral 
control iea8 nmlcd. 


T O avoid a repeti¬ 
tion of the chaos 
that followed the 
inauguration of the Prague Plan six 
years ago in Europe, the l^nion Intvr- 
7 tation(tIe <le Uadiodlffusion has devised 
ail elaborate scheme to effect a smooth 
cliange-over to the Lucerne Plan, on the 
fourteenth and fifteenth of this month 
(January), Apparently Europe has 
patched up at least a few of the differ¬ 
ences brought out at the recent meeting 
at Amsterdam ( Radio-Ckakt, January 
11134, page 391). 

All Europe’s stations will cease trans¬ 
mission at or before 11 P.M., 
on January fourteenth. Then, one by 
one, according to special schedules the 
stations will resume broadcasting on 
their new wavelengths. The accuracy of 
the re-tuning will be checked systematic¬ 
ally by one of the 7 official control 
points. 

At these points, special, accurate 
wavenieters will be used to check the 
Stations within their individual groups. 
These seven points are: Brussels, Ber- 



TiiK Network for Ue-tcnino Ei rope 
To avoid the chaos irhivh foUoiccd the 
Bratjuc PhtiK 


lin, Prague, Helsinki (Sweden), Mojaisk 
(U. S. S. U,), Sesto Calenda (Italy), 
and Stockholm. The stations in the 
Brussels category are shown in the map 
below. 

It may be wondered why each station 
does not change its wavelength accord¬ 
ing to its own wavemeter. However, 
bitter experience following the Prague 
Plan showed that much more rigid con¬ 
trol was necessary. It appears that the 
wavemeters in the majority of European 
broadcast stations were of doubtful 
veracity. 

JIMMYWALLINGTON 
WINS DICTION 
AWARD 

AS Walt Winchell 
/\ might say—an 
# \ orchid to blue¬ 

eyed Jimmy Wallingtou who takes his 
place alongside Milton Cross, Alwyn 
Bach, John Holbrook and David Boss 
as the winner of the metal awarded each 
year for “good diction on the radio” by 
the American Academy of Arts and 
Letters. 

Six-foot Jimmy came into prominence 
during the stay of the first Byrd expedi¬ 
tion at Little America, when he acted as 
announcer to the special programs 
broadcast to Antarctica, Later, he 
achieved some success as a commentator 
at broadcasts of special events—and 
then came Eddie Cantor. 



Jimmy Wai.i.i.noton’s New Meiiai. 

Cantor's ‘^ittraif/ht man" anncjcs this 
Ifcar's diction atrard. 

As “straight man” for the Cantor pro¬ 
grams, Jimmy came into the full glare 
of the “lime light” and apparently he 
has come out with colors flying. 

While we have no wish to “put a wet 
blanket” on friend Jimmy s achievement, 
it is strikingly evident that the selection 
of the “be.sf' announcer is made entirely 
upon the personal opinions of the 60 to 
100 judges on the following basis—pro¬ 
nunciation, articulation, tone Quality, ac¬ 
cent and cultural effort. 

Absolutely no effort is made to verify 


their selection by scientific methods. 
There are a number of accurate ways to 
check the quality of the voice, by wave¬ 
form analysis, by direct comparison by 
means of reproducing devices, etc. The 
editor wonders why, in this day of sci¬ 
entific accuracy, a more reliable system 
is not chosen by the American Academy 
of Arts and Letters. 



Oeoroe F. McClelland 
7fe quit SBC to start his turn national 
chain. 


BROADCAST 
CHAINS GALORE 

S INCE the sad 
demise of the 
Amalgamated 

Broadcasting System, Ed Wynn’s pride 
and joy, national networks have been 
springing up like mushrooms. At least 
three newcomers in the “network mar¬ 
ket” with national ambitions have been 
started. 

The first of these projects which has 
come to our attention, and probably the 
most promising, is being formed by vet¬ 
eran George F. McClelland, one-time 
vice-president of NBC. In answer to in¬ 
quiries at Mr. McClelland’s office, the 
editor was informed that “Broadcasting 
Stations Corporation” which is the high- 
faluting name selected by directors of 
the new chain, does not expect to start 
full commercial operations until fall. 

The second network is a remnant of 
the “Fire Chief’s” chain, and consists of 
four stations of that late lamented group 
and one other station, who are starting 
very inauspiciously by trading pro¬ 
grams. Evidently they learned a lesson 
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from the hiRh'pressure pu])Iicity in 
their Aniiilganiatod experience. 

Tlie third cliain (tin* owners of which 
admit that they have network aspira¬ 
tions) is associated with no less a na¬ 
tional character than jovial lonner Gov. 
AI Smith. Al went seriously into tliis 
thing which he jocularly calls “rad-dio’' 
when he and a group of wealthy and 
socially prominent young business men 
oi New York leased the facilities of 
station WMCA, after a little argument 
with Czar La fount. 



ItAlMO • (’it.sKT ntoiifstIff Miifft/rMfs tfmi 

hnnnhustvi'M udoftf fhr tibitre 'CattU ' fix 
murv oitftrofft'wfr t!ntu thr ftfuinltinl bine 
0 iiy KAJUOi’ltAFr 


RADIO’S 
BLUE EAGLE 

R adio set and parts 
manufacturers can 
now watch the 
radio broadcasters staggering along un¬ 
der their very own NUA code. The 
broadcasters (who were not included in 
the electrical code with the rest of the 
iiidiistry) have had a free hand up to 
this time, but have now come under a 
special code, and according to reports, 
they are not well pleased with it. 

The reaction of the NAH (officially 
worded National Association of Droad- 
casters) is that the code of fair compe¬ 
tition proposed by the National Uecov* 
ery Administration, will increase ex¬ 
penses out of all bounds, and at a time 
when the broadcast business cannot 
be said to be on a breaking-even basis. 

In a letter to Radio-Ckaft, William B. 


Radio is now such a vast and diversified art it 
has become necessary to make a general 
survey of important monthly developments 
throughout the field. RADIO-CRAFT analyzes 
these developments, and presents here a re¬ 
view of those items which are of interest to all. 


Dclph, Ghief of the radio division of 
the Bureau of Bublic relations of the 
National Kecovory Admini.stration, says: 
‘‘compliance with the code will increase 
payrolls in the broadcasting industry 
^l,o28.0oo yf'arly; 7G5 people will be re- 
employed and this number will repre^ 
sent u 350 increase over any previous 
high in employment.” 

And from another source, we learn 
that organized labor is making a drive 
on the radio industry, both in its broad¬ 
casting and its manufacturing aspects, 
to introduce unionization. It is claimed 
that wages are too low in the manufac¬ 
turing end, and to enable “collective bar¬ 
gaining” union agents are pressing their 
plans upon employes outside the fac¬ 
tories. The iiay being higher in the 
broadcasting end, it is maintained that 
it should be even better, as proposed in 
the code for broadcasters. 

HAIL TO VIENNA’S 
NEW STATION 

A nd now comes 
news of a new 
k super-power 
station—Austrians most powerful be¬ 
ing located on Bisamborg, an insignifi¬ 
cant hill situated about half an hour 
from capital \Menna. 

This transmitter is the first to use 
(ho 30U kw. tubes developed by telefunk- 
en. The station operates on 517 meters 



Vii:.\.\A’.s .Mam.MOTH IUioaik astku 
Hear I'liropr fn'ouif us ‘^Wicn" blankets 
the ether. 


and now radiates about 100 to 120 kw. 
An interesting feature of the trans¬ 
mitter is the antenna system (which is 
illustrated here). it consists of a 
half-wav(‘ aerial familiar to our readers 
( ILmuo-Ckait, September 1931, page 
2(J9). Ilow(‘vor, another 42U-ft. tower 
is used as a reflector so that the signals 
are sent out mainly to the west; 36. 10- 
foot masts support the counterpoise. 

NEW YORK GOES 
RADIO TAXI MAD 



0.\K OF NkW VoUK’.S ttAIUO 'PaXIHS 
Ocwircx o/ non effniftfH'd horKot are tisint/ 
lonfe "hankies." 

L ast month. Radio 
Fleet Owners. Inc., 
put on the streets 
of New York, 2.00(1 taxis, all radio- 
ee,nipped. The bright gray taxies im¬ 
mediately took New York by storm, and 
so anxious is the New York public for 
radio in their taxicabs that it promptly 
deserted all other taxicabs for the new 
radio taxicabs which now are doing a 
landoffice business. 

The radio receiver used in these taxies 
is the usual Pliilco Transitone, installed 
below the taxi-meter in the cab. The 
loudspeaker is located on the inside sec¬ 
tion dividing passenger and <Iriver, com¬ 
ing flush with the dividing wall, and 
faces the passenger. A small dial, with 
two controls. likewise faces the passen¬ 
ger. The (luality of the sets that work 
is surprisingly good. 

There remain, however, many bugs to 
be ironed out because, of six cabs which 
we hired in one we(‘k. two gave no radio 
reception due to oi)en wires, blown 
tubes, etc. The taxi drivers keep the 
radio set going twtmty-four hours a day, 
and even when they have no passengers, 
the radio goes full blast to attract pros¬ 
pective victims. 

This is not according to Hoyle, be¬ 
cause the radio set is only siippo.sed to 
be switched on when the taximeter flag 
is pulled down. Rut the foxy drivers 
push a pin in the two wires that go to 
the flag, thus closing the circuit! 

{Continued on page 485) 


RADIO-CRAFT for FEBRUARY. 


934 


455 











RECENT RADIO DEVELOPMENTS 

—Illustrated 











In the four photos above are 
shown details of the colossal 
installation at Radio City. 


In the development of equipment installed at the Radio City home of NBC, many innovations 
have been incorporated to facilitate handling the 85 stations in the chain and the 35 studios at 
the headquarters. The four views above show some of the details of the installation. At I is a 
section of the control board from which the large dynamos supplying the power for the coast-to- 
coast networks, are controlled. The photo at 2 shows the "nerve-center" of the entire system. 
At this console, any desired studio, or station associated with NBC can be connected into the 
network. To prevent any possible failure of the power supply system, the emergency installation 
shown in 3 has been installed. 

John McCormick (center) famous Irish tenor is shown at 4 looking over the power plant at 
Radio City, through which flows the current that carries his voice to many thousands of listeners 
each Wednesday evening. 

Below (5) is shown the interior view of a new fixed-frequency transmitter designed for police 
broadcasting, on frequencies between 1,500 and 3,000 kc. The transmitter is rated at 250 
and is designed to cover cities up to one million population. 

^ At 6 Is shown a photo of Macy's famous Thanksgiving Day parade. This year, the fantastic 
helium-filled animals were "sound animated" by the use of disguised sound trucks. 








Left: — Police 
t r ans m i tter; 
right — Tony 
Sarg's “talking 
animals." 
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WLW ON THE AIR WITH 500 KW. 

A NEW EXPERIMENT IN SUPER-POWER BROADCASTING 


I 



weighing 22.5 tons! (Cemparo this to the 
usual, y 2 -lb. unit held by Mr. Schaeffer!) In 
the upper-right photo Is shown one of the three 
180 kw. R.F. amplifiers used in this gigantic 
station. In the lower-left illustration is shown 
a section of the main control panel which is 
54 ft, in length. In the lower-right photo is 
a view of the transmitter building and the 
830 ft. vertical half-wave antenna. Powell 
Crosley, Jr., president and founder of Crosley 
Radio Corp., operators of WLW, WSAl and 
W8XAL, is shown in the central view. 

(Continued on page 503) 


Radio broadcasting has developed 
series of steps from the first crude low-power 
transmitters used in the early experiments with 
the broadcasting of entertainment to the pres¬ 
ent highly complex and efficient transmitters. 

Through these gradual advancements, the 
Cincinnati station WLW, has often been identi¬ 
fied as a pioneer. And now, the owners of this 
station are building a new transmitter, revo¬ 
lutionary in design and having a power output 
ten times greater than the previous maximum 
used in this country 1 In the upper-left photo 
are shown two oil-filled audio transformers, each 
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THE LATEST RADIO 
EQUIPMENT 



A noise-locating unit (No. 389). 


NOISE LOCATOR 

THIS portable noise locator has been 
■ desiKned to meet the need of public 
utilities engineers and Service Men lor 
a niediuni-priced unit. It measures only 
X 12 X 7 Y 2 ins. high and weighs 21 
lbs. when ready for operation. 

The equipment includes a receiver 
with a sensitivity of 2 microvolts abso¬ 
lute, flat over the range of 1,500 to 500 
kc.; a collapsible steel rod antenna; 
headphones; and the necessary batteries. 

Visual and audible indications are af¬ 
forded by the noise intensity meter and 
the phones. Ideal for use in the field. 



A unit for testing high V. filament tubes* 
High-frequency speaker (No, 391) 


HIGH-FREQUENCY REPRODUCER 

THE speaker illustrated above i)ermits 
* reproduction up to 9.000 cycles for 
"wide range" talkies equipment. Couples 
to the existing, "standard" reproducer 
without a filter network. 


TUBE-TEST ADAPTER 

T he unit shown below is used for test¬ 
ing tubes having high filament voltage 
requirements in test units wliicli do not 
have facilities for them. 

It consists of a cylindrical case which 
is plugged into the type 24 tube socket— 
a rotary switch selects the correct fila¬ 
ment voltage. 



RFC" '’L.ATFS 


Tube tester adapter (No. 390). 


TUSN FOR 
FtL VOITS 


MIDGET TRANSFORMERS 

A XI"\V line of midget transformers 
for mike input, interstage coupling 
and output has just been introduced. 
They arc IV 4 x 1% x l^A ins. high and 
have a high etficiency due to the use of 
special materials, AVeigh only 8 oz. 



Above* a new Tine of midget coupling trans¬ 
formers for amplifier use (No, 392). 
Right, a combined radio receiver and cock¬ 
tail bar for the home (No. 394). 

The set shown on the right includes a well- 
known chassis which is mounted in the special 
cabinet. This cabinet is equipped with rollers 
so that the radio set and '*bar” can be conveni¬ 
ently moved from room to room- 


A.C.-D,C. hearing afr (No, 393)* 

A.C.-D.C. HEARING AID 

T he h(‘aring aid shown above will op- 
erat<' on lid V., A,(', or I),C. Consisis 
of a 2-stage amplifier using two tyia' 37 
tubes and a 25-5 rectifier, which also 
supplies the mike current. 

Said to be hum free in operation. It 
is housed in a case 11 x .514 x 7'^ ins. 
high; weight, 5 lbs„ complete. 



A TALKING, "WALKING" BAR 

A WIDFIAW.AKE manufacturer has 
just introduced a series of radio re¬ 
ceivers with cabinets having compart¬ 
ments in the top which are elaborately 
fitted with glasses, measuring si)oons 
and cups and otlier necessities for post- 
prohibition litiuid nourishment. 

The ra(li(» receiver is contained in the 
lower part of the cabinet, whicli is made 
of solid wood and is equipped with mb- 
ber-tived wheels to facilitate moving th3 
"talking bar" from room to room. Sev¬ 
eral well known manufacturers supply 
the sets. 



Name of manufacturer gf any device will be sent on receipt of a self-addressed, stamped envelope. Kindly oive (number) in description under picture. 
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sololhino 
PO' j pljos 


C..aSFn POH CAKPYINS 


Soldering iron holder and stand (No. 395), 

SOLDERING IRON HOLDER 

“TIIK unit Hhovo is a comhlued stand 
• aiifl holder for (he soldering iron. It 
serves two purposes. P^iist. it is a handy 
iron holder (supports open 1; and sec¬ 
ond, when ready to leave the job the 
iron may he inserted in the holder and 
the latter (J onvr dropped into the tool 
bag (supports closed). 


Porcelain stand-off insulators (No. 397). 

STAND-OFF INSULATORS 

JIE experimenter will find many use.s 
for these glazed porcelain in.siilatois 
in his woik. They ar<‘ available in sev¬ 
eral sizes from % to ins. high and 
iV(iuire only one hole for mounting. 
Larger sizes supplied with jacks for 
plug-in coils and all high-voltage uses. 


Six V. P.A. Systems (No. 399). 

6 V. MOBILE P.A. SYSTEM 

HIS system c<insists of a P.A. ampli- 
tier. a cynamotor and filter, a 2-si)ee(i 
turntable. i)hono. pickup, (wo matched 
l--in. dynamic reproducers ;ind a 2*l)nt- 
tou microphone. The amplifier uses 
three stages supplying over 20 W. power 
with a gain of TD db.; weight 65 Ihs. 







I 


SERVICING HARDWARE KIT 

jK COMPLETE assortment of screws. 
'' nuts. Washers and other essentials 
(see below I of the Service Man is sold 
by a well known radio set manufacturer. 


PIEZOELECTRIC PICKUP 

HE phono. i)ickup slmwii below is a 
high impedance. high-(iuality unit 
using a piezoeh*ctric crystal as the trans¬ 
cribing mechanism. 


LOW-LOSS SOCKET 

HE requirements of high-fre(piemy 
have necessitated the design of siiecial 
sock4*ts such as tliis type with isolantir' 
insulation and cadmium plated contacts. 



Servicing hardware assortment (No. 396). 


Piezoelectric phono, pickup (No, 398). 


A (owloss tube socket (No. 400). 


ELECTRON -COUPLED 
SERVICE OSCILLATOR 


THIS o,srillator is an electron-coiii)led, 
• A.F. modnlatod signal generator of un- 
irsiial design. It op<*rates from any 1 io 
V. A.(\ supply and cov('rs the i‘niirt* fre¬ 
quency band from 90 to l.Cno kc. frith- 
out rr sort inn to hannonirs. This is ac- 
coniplishetl by using three separate coils 
and calibrating the fundamental fre¬ 
quency of the oscillator for <*a( h coil. 

The entire coil assembly is perma¬ 
nently mounted within the unit—the 
shift from one frequency range to an¬ 
other being accomplished by means of a 
double-pole 3-position switch. 

Each unit is individually calibrated 
against crystal controlled standards; 
precautions have been taken in the de¬ 
sign of the electrical circuit and in the 
mechanical construction to insure the 
highest degree of accuracy attainable 
without resorting to elaborate and costly 
crystal control and temperature con¬ 
trolled systems. 

The circuit has been specially devel- 
ope<I for this unit and employs true elec¬ 
tron coupling to produce the maximum 
frequency stability and to prevent reac¬ 
tion between the output and the oscil¬ 
lating circuits. 

A type 41 power tube is used with ap¬ 
plied voltages well below' the rated 
values, to insure long life and constant 
service. 


The .->hi(dding of the entire unit is suf- 
fM-ieiitly cniiipleti' ,so that very hiw out¬ 
put voltages can be obtained. The out¬ 
put is controlled by a potentiometer in 
the output circuit. This feature in- 
<‘n»ases the usefulness of the oscillator 
not only because it provides a means 
ler estimating the sensitivity of the re¬ 
ceiver being adjusted, but also because 
it facilitates the adjustment of l.F. and 
U.F. circuits of receivers with A.V.C. 

The three positions of the frequency 
control switch correspond to the follow¬ 
ing frequency ranges: range A—90 to 
2 C0 kc.; range U—170 to 550 kc.: and 
range C—.500 to 1.600 kc. This wide 
band of frequencies makes it possible to 
adjust practically every type of receiver, 
including “long-wave** superheterodyne 
sets which employ intermediate fre¬ 
quencies as low as 95 kc. 

Frequency reference points such as 90, 
115, 175, 465. 550 and 1.500 are individu¬ 
ally plotted on the calibration curves to 
insure the greatest possible accuracy at 
these commonly used points. 

The entire oscillator is housed in a 
crystalline finished cabinet 7 x 4^ x 2^/^ 
ins. deep. 

The circuit diagram of the unit is 
shown in the accompanying illustration, 
which illustrates how the shifting from 
{Vont[nurd on page 486) 



I 

Electron - coupled 
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INTERNATIONAL RADIO REVIEW 


S.T. 500 RECEIVER 

N a recent issue of l’orri.AU Wiukless 
magazine, Jolin Scott-Taggart, tlie 
well-known English engineer clescriln'cl a 
new receiver which lias attracted a lot 
of attention. As shown in the circuit 
below. Fig. 1, the receiver uses a T.R.F. 
circuit with regeneration both in the de¬ 
tector and the U.K. stages. 

It is claimed by the author that this 
double feed-back arrangement has many 
advantages over other systems. Some 
of these advantages are, controllable se¬ 
lectivity in the aerial circuit, which 
permits elimination of adjacent channel 
interference; elimination of losses in 
the aerial coupling circuit, due to re¬ 
generation in the R.F. stage; double re¬ 
generation sujiplies an amplihcation 
equal to many U.F. stages according to 
the claims; double class H audio ampli¬ 
fier supiilies high outinit and economy 
in “B"’ current. 

The detailed illustration below, Fig. 
2 , shows the difference in selectivity pro¬ 
vided by different U.F. and detector cir¬ 
cuits. It will he noticed that according 
to the illustration, which appeared in 
Poi'i LAU WiKKi.Kss, the S.T. 500 receiver 
is much more selective than the other 
methods shown. The phase-adjusting 
system of regeneration control is smooth 
in action and permits adjustment right 
up to the point of oscillation. 

The values of the parts used in this 
set are indicated on the schematic dia¬ 
gram. However, no coil details were 
supplied in the article, as many manu¬ 
facturers in England are supplying spe¬ 
cial components for this set. 

It is of interest to note that this up- 
to-tlie-minule English set uses two tun¬ 


HERE is whal Ihe radio experi- 
menier has been wanting for a 
long time—a semi-technical re¬ 
view of the thousands of new 
ideas which are continually ap¬ 
pearing in overseas publica¬ 
tions. Each month there are re¬ 
ceived at the offices of RADIO¬ 
CRAFT hundreds of daily, weekly 
and monthly magazines orig¬ 
inating from every point on the 
face of the globe, 

SINCE the cost of subscribing 
to each of these would be pro¬ 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il¬ 
lustrated and described each 
month in these international 
radio periodicals. 

NCTE that the only available in¬ 
formation is that which is pub¬ 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 


ing controls —the tuning vondensers are 
not ganged. 


A NEW TUNING SYSTEM 

AD 10 experimenters in Europe are 
showing considerable interest in 
U.F. coils with iron cores, as we have 
pointed out in previous issues of R.\mo- 

CUAKT. 

In a recent issue of Porr!.AKU Rapio, 


a magazine published in Denmark, an¬ 
other of these iron-coreil R.F. coils was 
mentioned. As shown in Fig. 3, it con¬ 
sists of a closed core, upon which the 
coil is wound. An air gap on one side 
of the coil is equipped with a wedge- 
shaped plug of the same material as 
the core. 

By varying the position of the wedge, 
the air gap is increased or decreased, 
with a resulting variation in the re¬ 
luctance of the core. This change in re¬ 
luctance changes the inductance of the 
coil and thus tunes it. 


A LOW-PASS FILTER 

HE practice of using some sort of 
tone control whereby heterodyne in¬ 
terference may be minimized by reduc¬ 
ing the high-fre(iueney resptnise of a 
receiver is fairly common. Unfortu¬ 
nately, most of the methods in use are 
rather crude and instead of cutting off 
sharply at the desired frequency, taper 
off gradually from a much lower fre¬ 
quency. This affects the quality con¬ 
siderably. 

A recent issue of Wikki.ks.s Woui.n, an 
English magazine, showed a circuit for 
a scientifically designed low-pass filter 
which cuts off sharply. The circuit of 
this filter is shown in Fig. 4. The ac¬ 
tual values of inductance and capacity 
will have to be worked out experi¬ 
mentally. 


AN ADJUSTABLE SCRATCH FILTER 

HILE the design of phonograph pick¬ 
ups has advanced considerably in 
the past few years, and methods of mak¬ 
ing records have been revolutionized, 




Fffl. 1 

The ichematic circuit of the S.T. 500 which is attracting much attention in England. 
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FIfl. 10 

The Megadyne receiver brought up to date. 

Thi» circuit is a modern version of the set de* 
signed by Mr. Hugo Qernsback. 


the electrical reproduction of phono¬ 
graph records is still affected by the 
presence of “surface noise.” 

In WiREixss Would an article ap»- 
peared, recently, describing the con¬ 
struction of a flexible scratch filter with 
adjustments both in the cut-off fre¬ 
quency and the sharpness with which 
cut-off is accomplished. 

In the majority of pickups the natural 
resonance lies between 2,500 and 5,000 
cycles and a suitable choke for this 
range is showm in Fig. 5A and B. The 
coil consists of tw'o 3-in, discs spaced by 
a %-in. diameter disc. It consists of 
7,000 turns of No. 34 D.S.C. wire. 

The values of parts are shown in Fig. 
5A. The capacity, which controls the 
frequency of cut off, can be varied from 
.002 mf. to the minimum of the variable 
condenser. The sharpness of cut-off is 
controlled by potentiometer Rl, R2, 
while the volume is controlled by the 
50,000 ohm potentiometer. 


A NEW CRYSTAL-CONTROLLED 
OSCILLATOR 

THE illustration. Fig. 6, show's a new 
* R.F. oscillator arrangement w'hich 
ayoids some of the pitfalls encountered 
with crystal control operation. This 
circuit appeared in Radio Welt maga¬ 
zine. 

In order to secure operation free from 
disturbing “side resonances,” two quartz 
crystals having exactly the same natu¬ 
ral frequency are required. The trans¬ 
mitter is wired as a balanced generator 



COIL 


ADJUSTABLE 


AIR-GAP 


VARIES 


COIL 


inductance 


PLUG 


HIGH- 
PEftMc ability- 
core R.KT. 


Fig. 3, above 


Tho inductance is varied by core reluctance. 


Fig. 4, rl M 

A low-pass filter for detector bypass. 



Flo. 9 

A German all-wave superheterodyne receiver with some very novel characteristics. 


in w’hich the tw'o coupling condensers 
connecting the plates and the grids of 
the opposite tubes are replaced by crys¬ 
tals. This circuit is particularly useful 
in multivibrators: i.e., oscillators rich 
in harmonica, which are often used for 
measuring and calibrating purposes. 


INTERFERENCE LOCATOR 

A RECENT issue of Wireless Maoa- 
ziNE contained the circuit of an in¬ 
teresting interference locating unit, 
made by Siemens and Halske, well- 
know'n European radio engineers. The 
circuit is showm in Fig. 7. 

It consists of a 3 tube screen-grid 
T.R.F. set, equipped with a loop aerial 
and “a search antenna,” which comprises 
a small coil connected by a shielded 
lead to the control-grid circuit of the 
R.F. amplifier. The loop is used for 
preliminary adjustment to find the lo¬ 
cation of the interference and the search 
coil is used to locate the exact source 
of the noise. 


A CLASS B DETECTOR 

THE circuit in Fig. 8 shows an inter- 
* eating experimental detection system 
w'hich was described in Australian Ra¬ 
dio News, recently. 

It consists of a twin class B tube, 
(similar to the type 53) connected as 
a full-wave, grid leak type, detector. 
This has two distinct advantages over 
single tube arrangements according to 
the original article. The first of these 
is in the fact that the R.F. currents in 
the plate circuit of the tube are oppo¬ 
site in phase and balance each other 
(Continued on page 495) 




The experimental class B detector circuit. 
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Fig. 7 

An interference locator for service work. 



The circuit of the double-crystal oscillator. 




Fig. 5 

A flexible scratch filter for phono. Quality. 
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“Shooting'^ a remote bird to record its sounds. 


At thousands of points throughout the world tech¬ 
nicians are battling, each in his particular way, to 
overcome difficulties that to the lay mind appear 
to be insurmountable; the trained man, however, 
readily appreciates the feasibility of the ideas. It 
is in non-technical explanation of the difficulties 
besetting one group of inspired workers that Mr. 
Gene A. Day describes the technique of recording 
the sounds of birds. Unlike the woodsman—gun 
equipped, or the fisherman—with rod and reel, our 
"sound hunter" fares forth with equipage that must 
astonish the denizens of the forest—a sound truck, 
a parabolic reflector, a microphone, and a sound 
truck equipped with amplifiers and the necessary 
apparatus for recording sounds on film and disc. 


GENE A. DAY 


HOW THE 

SOUNDS OF BIRDS ARE 
RECORDED ON FILM AND DISC 


R adio, invading the virgin field of 
nature study, has scored another 
decisive triumph by facilitating 
the production of the first exten¬ 
sive series of ‘‘bird talkies” made for 
educational purposes. 

Credit is due to Mr. A. R. Brand who 
has made some 30,000 ft. of bird-song 
talkie film. During his three seasons of 
recording bird notes he has obtained 
original records of 90 different varieties 
of American song birds. To increase the 
use of these remarkable bird sounds Mr. 
Brand has had phonographic records— 
“discs”—made from these film records 
which can be circulated readily and 
videly. Wherever phonographs are 
available, in even the smallest rural 
schools, these bird calls can be repro- 
tlnced realistically, so that youngsters 
may learn to distinguish between them 
and to identify the avian singer by the 
Varietal pecularities of his calls or key 
tune. 

Locating the Microphone 
Mr. Brand conceals the microphone in 
making his bird talkies close to the 
known perch of a feathered songster. 
Dependent on the species of bird whose 
lilting notes are being recorded, the 
mike is set somewhere from 1 to 15 
yards from the avian opera singer’s ros¬ 
trum. If the mike is too close to the 
songster, an irregular, discordant record 
results which is ruined by the blasts of 
sound. If the mike is in exactly the 
right position for that particular variety 


of bird, the resultant talkie is so ac¬ 
curate that it will almost fool the bird's 
mate. 

The bird talkie makers use a specially 
equipped sound truck, designed and 
built for the unique purpose which it 
now serves so well. The arrangement is 
such that the condenser microphone is 
attached to 250 ft. of shielded rubber 
covered cable which is mounted on a re¬ 
volving cable attached to one of the 
doors of the truck. Thus, the sound 
truck can be stopped at a strategic point 
along the highway or byway and the 
mike extended to the song perches of 
the birds located in a secluded nook 
some distance from the road. Happily 
for the avian music recorders, song birds 
visit their customary perches for sing¬ 
ing practice at approximately the same 
time daily. There are many handicaps, 
however, which make the task difficult 
as some varieties begin to sing before 
the first peep of dawn, even before 4 
A.M. in the summer time. That means 
that the bird song recorders must be in 
the field as early as 3 A.:m. during the 
mating season from April until August, 
when bird music is the best of the year. 

The end of the waterproof cable that 
terminates at the motor truck is at¬ 
tached to the sound camera which is 
loaded with talkie film. The condenser 
microphone is a standard apparatus 
such as is used commonly in the modern 
talking motion-picture studio, while the 
sound camera and amplifiers are similar 
to those employed by professional talkie 


producers. These instruments have 
been modified and adapted for the spe¬ 
cial purpose for which they are used. 
An interesting feature of the sound re¬ 
cording hook-up is a parabolic sound 
reflector 3 ft. in diameter, which pro- 
vitles a large surface for sound recep¬ 
tion. This reenforceinent results in bet¬ 
ter records than would obtain if the 
small receptive surface of the micro¬ 
phone was the only focus for bird song 
registration. 

Making the Sound Reflector 
It was only after months of experi¬ 
mentation that Mr. Brand and his aides 
succeeded in perfecting a sound reflec¬ 
tor which would satisfy their require- 



Battery connections; see block illustration. 
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Radio’s ramifications are now so extensive 
as to bewilder the technician who is con¬ 
fronted, for the first time, with a listing of 
them. Thus, it is not at all unusual to find 
the vacuum tube—the mainstay of radio— 
serving manifold uses. As, for instance, in 
the recording of bird sounds that no other 
means are capable of accomplishing. Sub¬ 
sequent issues of RADIO - CRAFT will de¬ 
scribe numerous other uses for electronic 
devices—uses that to the radio man should 
prove to be very profitable. 



The reels of ‘‘sound film'* and other recording units* 


iiunits. The searcli was truly a hunt in 
the (lark, as they had no i)recedeuts upon 
which to base their tests. It was a case 
oi‘ pick and try. Hy tlie trial and error 
system, an ciTicient refl(‘(‘tor was (‘ventu- 
ally produced. When I asked how the 
reflector was made, this, in substance, 
was Mr. lhand’s reply: “First of all, we 
laid to make a nej^ative cast of the port¬ 
able sound reflector. That cast had to 
he convex, parabolic. H ft. in diameter 
with the i)arabola havinp a focus of 
11 ins. 

“The negative, coated with thick oil 
to prevent sticking, was placed with th(‘ 
convex sid( upward for the preparation 
of the positive cast. A ring of light pip(‘. 

ft. in diameter, fitted with 2 strong 
metal i)ins extending from tlie circum¬ 
ference in oi)posite directions (180 de- 
greeds apart) by which the reflector is 
supported, was placed at the rim of the 
negative cast. A hatter was then made 
of plaster of paris. thin glue and hair. 
The glue was thiniKHl and mixed with 
the hair—the hair provided the neces¬ 
sary body to the batter—and finally the 
plaster was added, Ghie dries hard but 
is sensitive to moisture and will shrink 
in drying. Because it was essential that 
the cast conform to the negative, no 
shrinkage was allowable. Blaster alone 
sets quickly, becomes chalky, brittle and 
heavy. The combination of glue and 
plaster facilitated the production of a 
thinner reflector than would be possible 



if plaster alone was u.scd. The mixture 
perniitt(‘d the iivoduction of a sound re- 
fhetor with all the advantages of one 
made of plaster and the added attrac¬ 
tion of measurably reduced weight. 

“After a layer of prepared batter was 
spread over tlie negative cast, strips of 
fine wire screening were pressed into 
place as reeiiforceniont so that the bat- 
ttr was forced through the meshes of 
the wire. Then another thin coat of 
hatter was imt down, followed by a sec¬ 
ond covering of wire. A third layer of 
batter was ap{)lied to cover the screen¬ 
ing and the piiie ring was then mounted, 
the loose ends of the wire being cut 
sliort and tucked around that metal rim. 
AI! applications of the thin hatter were 
applied rapidly because jilaster sets so 
(luickly. When the plaster surface was 
finished, the reflector was clamped se¬ 
curely to the iK^gative cast and allowed 
to set for one week. At the end of that 
interval, the reflector was removed, 
cleaned and rubbed with the finest pro¬ 
curable sandi)aper. Then several coats 
c‘f “Duco“ cleaner were applied, followed 
by a thorough spraying with Duco paint 
t(» iirovide a weatherproof surface and 
to prevent atmospheric nioisttire from 
dissolving the reflector. 

“The homemade sound reflector as 
completed was supported on a “U“ made 
of 1-iii, piping, a floor flange tapped and 
fitted to take a standard tripod screw 
iCotithiued on page 488) 



A view of the special condenser “mike.’ 



Placing the “mike" (before camouflaging). 
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Fig. A 

The endurance flight ship (left) and refueling plane (right); center. Miss Viola Gentry and, left to right, R, D, Washburne, Henry W. Roberts and N, H. Uessem. 


AN AIRPLANE DUAL^ANGE RECEIVER AND 

5 METER TRANSCEIVER 


Avia+rix Viola Gentry (former non-refueling 
record holder), with co-pilot Frances Har¬ 
rell (present women's refueling record co¬ 
holder) hopes to win the women's refueling 
endurance flight record. The authors de¬ 
scribe the radio installation, designed by 
RADIO-CRAFT for this flight, for broadcast 
and aircraft reception, and communication 
with the refueling airplane and ground. 



Fig. C 


The complete transceiver. The button on the microphone is pressed 
only when talking, thus conserving microphone current. The head¬ 
phones are special, **featherweighr’ units. As the batteries (right case) 
become depleted the entire case is exchanged, in the air, for a fresh one. 


■ R. D. WASHBURNE and N. H, LESSEM 

P ROFITING by the experience of their previous flights, 
the famous endurance aviatrixes, Viola Gentry and her 
co-pilot, Frances Hand, have insisted that full 50 
pound allotment of radio equipment, the most they 
could spare, be utilized, if necessary, for entertainment and 
radio communication during their endurance flight. These 
persevering young women, sometime in December, will take 
off for a month’s continuous sojourn in the air. They are 
after the women’s record of 8 days in the air and then the 
men’s record of 27 days aloft. Here’s hoping they make it. 

As pointed out by Jack Loosing, pilot, and Fred Fetterman. 
refueling operator, on the refueling airplane, the flight ship 
could not be shielded to prevent spark interference, due to 
the need for the greatest possible life from the motor. For, 
once aloft, it would not be possible to make any very ex¬ 
tensive repairs; there is not even a “cat-walk” to the motor 
of the flight ship. The matter of shielding the refueling 
airplane however, is a simpler proposition and, although, at 
the time of making the initial tests, the operation of the 
radio equipment was not tested under this desirable condi¬ 
tion, future operation may take place with the refueling air¬ 
plane shielded for non-interference operation. 

The radio installation called for equipment to meet two 
services: (1) reception of broadcast and aircraft radio pro¬ 
grams and information; and (2) two-way communication 
between the flight ship and the refueling airplane, and the 
flight ship and ground. The former requisite was con¬ 
veniently met by a new, commercially-available aircraft unit: 
the latter was much less easy to meet due to lack of time. 

Considerable care had to be exercised both in the construc¬ 
tion and installation of this equipment. Special precautions 
had to be taken to prevent the component parts from work¬ 
ing themselves loose while operating under constant vibra¬ 
tion. The radio communication equipment comprises two 
complete, 5 meter transceivers, affording two-way phone con¬ 
versation between the flight and refueling airplanes, and be¬ 
tween the flight ship and ground when the refueling ship is 
grounded. Every bolt and nut that went into the construc¬ 
tion of this apparatus was permanently locked into place 
with lock washers; every component part from the variable 
condenser down to the smallest pigtail resistor was rigidly 
mounted and made proof. Large globules of solder 

were purposely formed at all electrical connection points to 
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Fig, D 

Top-rear view of the transceiver. 

increase mechanical rip^idiiy. And finally, the entire trans¬ 
ceiver was mounted in ilie Might airplane on two strips of 
live rubber, as sliown in Fig, H. In the refueling ship, spring 
suspension from 8 difi'erent points on the transceiver was 
employed. To top it all, special, non-microphonic tubes, the 
8(i4*s, were employed. The transceiver, complete with liead- 
phones and microphone, weighs 5*/^ lbs.; the power container, 
lully equii>ped. 7 lbs. 

The installation of the antennas presented somewhat of a 
problem. The fusalages of both airplanes were constructed 
ol <luralum1n, and tlie wings contained metal gas tanks. 
Since the proximity of the 5 meter antennas to all this metal 
would naturally result in too much absorption, the final ar* 
rangeinent was to stretch two <iiiarter-wave (4 ft.) wires in 
a straight line, <liagonally. across one side of the fuselage, 
using approximately 39 ins, of twisted wire for feeders to 


Fig. E 

Underside of the transceiver, showing non-microphonIc tubes. 

the antenna. Hest results were obtained with this current- 
feed tyi)e of antenna. Tlie use of any type of raised antenna 
was not permitted, due to the danger of fouling the refueling 
hose while establishing refueling “contact” aloft. 

Tlie entertainineui end of the radio eciuiiuuent consisted of 
a dual-channel receivei- known as the Crosley Air Tloamio, 
shown in Fig. B, The receiver encompasses both the broad¬ 
cast and the airjilane bands: a two-way switcli selects either 
hand. A feature uni(|ue in aircraft radio operation is the 
complete absence of B” batteries. Two V. Hotshot bat¬ 
teries. arranged in sei ies to supply 12 V., comprise the entire 
power supply for the Air Uoaiuio. A particularly efficient 
vihrator-type “B” eliminator furnishes all plate and grid 
voltages for the receiver. The Roainio is designed to use 
iConiinued on 497) 
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Fig. 1, left 

Schematic circuit of the complete transceiver. 


Fig. B, above 

The radio equipment in the sleeping quarters aboard the flight ship. 
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HOW TO MAKE THE 


BEGINNER'S 1-TUBE SHORT-WAVE SET 

FRANCIS R. HARRIS 

Nearly every imaginable type of radio "beginner's" article, except a real beginner's 
short-wave set, has appeared in past issues of RADIO-CRAFT; thirteen ^®re listed in 
the August, 1933 issue, page 91, and other models in subsequent issues. In his present 
article Mr. Harris gives complete directions for making a simple but extremely effective 
I-tube short-wave set that, under good conditions, is capable of amazing results. Get 
a good short-wave log-book (for best listening hours, etc.), then tell us your luck. 


B roadcast wavelengths and the 
programs they carry are very inter¬ 
esting, but tfit^ real fhrill of /(ulio 
lies in the short u-avcleaffths —the 
higher fretiueucies—on wliich it is pos¬ 
sible to pick up programs of all kinds 
from the very ends of the earth! 

One or two of our previous Beginner's 
sets have made provision for reception 
of the band just below the broadcast 
spectrum—down to about 2,500 kc, (120 
meters)—but, in general, they have been 
designed for broadcast reception only. 
This time, however, we are seriously go¬ 
ing after the short waves and build a set 
that will cover everything from the 
bioadcast down to the beginning of the 
ultra-short-wave spectrum. Don't get 
the idea, though, that this means com¬ 
plication and difficulty. 

The set we are building this time is 
the simplest and the best breadboard 
style that we have yet constructed. It 
is designed for the absolute beginner 
who is neither radio man nor mechanic, 
and yet it will equal or better the per¬ 
formance of many more elaborate lay¬ 
outs. 

While we are on the subject of wave 
bands it might be well to give a list of 
the principle divisions and their alloted 
uses; the tabulation gives the frecpioncy 
in kilocycles (kc,) and the equivalent 
approximate wavelength in meters. 


Usage 

Kc, 

Meters 

Regular 

Broadcast 

550 to 1,500 

545 to 200 

Short-Wave 6,000 to 6.150 

50 to 48.7 

Broadcast 

9,500 to 9,600 

31.5 to 31,2 


9,500 to 9,600 

31,5 to 31,2 


11,700 to 11,900 

25.6 to 25.2 


15,100 to 15,350 

19,8 to 19.6 


17,750 to 17,800 

16,9 to 16,8 


21,450 to 21,550 

14.0 to 13,9 


25,600 to 26,600 

11.7 to 11.2 

Police 

1.555 to 1,712 

193 to 175 


2,412 to 2,508 

124 to 119 

Aircraft 

2,300 to 3,500 

130 to 85,6 

Amateur 

1,800 to 2,000 

166 to 150 

Phone 

3,900 to 4,000 

76.8 to 74.9 


14,150 to 14,250 

21.2 to 21.1 


28,000 to 28,500 

10.7 to 10.5 


56,000 to 60.000 

5.3 to 4.9 



REGENERATION CONTROL, P 
TUNING 


LI-L2 

0HOADCA57 


Fig, A 

Front view of fhe beginner's 1-lube short-wave set. 



Fig. 2 

Don't bother to "read a diagram*'—just follow this layout. 
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The set we are building is designed to 
cover all of these bands from 550 to 
18,000 kc. (545 to 16 meters), which 
should be ample to give a real introduc¬ 
tion to the world of short waves; after 
which—unless we miss our guess—you 
will be, “ 'rarin to go,” to build a more 
elaborate layout with greater range. 

Construction 

The first step in construction is to get 
tf*gelher all the material ftpccifiod in the 
iJst of Parts; the necessary tools; and 
a fairly large, firm table upon which to 
work. Tool requirements are simple: a 
medium- and a small-size screwdriver; a 
pair of diagonal cutters; a pair of thin, 
long-nose pliers and a second pair of 
sturdier construction; a wood saw; a 
plane; a flat file and a rat-tail file; a 
hand-drill and a few drills (one No. 18 
and one ^4-in. will be enough to start); 
a soldering iron (preferably electric) 
and some resin core solder. Of course, 
you can use many more tools, if you 
have them, but those mentioned above 
will be enough to do the job. 



Cut the baseboard to size (its dimen- Fig. b Rear view of set, showing everything but batteries, 

sions accommodate all the batteries), 
clean it up with the plane and sandpa¬ 
per, and give it a coat of shellac— 
always put a '‘Sunday dress” on your 
work; you've no idea how’ it adds to your 
reputation as a radio man among those 
to whom the technical details are just so 
many long words! (these folk usually 
include the treasury department—in 
other words, dad). 

Cut the aluminum panel to size (if 
you didn’t buy it that way) with the 
w’ood saw—it won’t hurt the saw. 

Smooth the edges of the panel with the 
plane. Next, lay out and drill the three 
small holes along the bottom for mount¬ 
ing; also the two larger holes for the 
condenser and potentiometer. If you 
have a drill of the proper size for these 
last mentioned holes use it; otherwise, 
use the largest you have and enlarge 
the holes with the rat-tail file. Don't 
scratch the panel all up while working 
on it as that spoils the whole appearance 
oi the set. Always put a piece of light 
cardboard between the panel and table 
top when you hold it down for drilling; 
and clean away all chips from under¬ 
neath. 

Now fasten the panel to the front of 
the baseboard and mount all the parts 

{Coniimted on page 489) 


"BY POPULAR REQUEST" 

Editor, RADIO-CRAFT: 

Your new department for radio beginners is the “berries." 
How about a simple short-wave receiver or converter? 

Jack Gray, Kingsville Golf Club, Kingsville, Ont., Canada. 


Editor, RADIO-CRAFT: 

Have you, or do you know of anyone who has plans for a short¬ 
wave set that a beginner could understand? 

I would like to build a short-wave set that would bring in some 
of the S.-W. stations, yet, not to be too big a "job" for one who is 
just starting in the game. E. F. Schrafft, Main St., Middletown, Conn. 


The letters printed above are merely two of a large number of 
similar inquiries for complete construction data regarding a simple 
and inexpensive short-wave receiver design. The instrument described 
by the author admirably meets these requirements. Just one vacuum 
tube, and a few miscellaneous parts and, presto, you have a set that is 
capable of receiving radio programs originating thousands of miles away. 

If your knowledge of radio does not extend to a working ac¬ 
quaintance with schematic circuits, just follow the picture diagram 
in building up the set. 

What other instrument designs would you, as a beginner, like to 
see in RADIO-CRAFT? 
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Complete coil-winding data. 
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SHORT-CUTS 

IN RADIO 



Fig. A 

The added Pin facilitates tube insertion. 


A TUBE SOCKET IMPROVEMENT 

E. J. Koshollok 

I N the illustration above (Fig. A) is 
shown a kink for simplifying the in¬ 
sertion of tubes in their sockets. You 
will note that the tube base has a cen¬ 
trally located pin to act as a guide in 
centering the tube over the center of the 
socket. The pilot pin, being longer than 
the active tube pins, acts as a pivot al¬ 
lowing the tube to be rotated until the 
active pins are aligned with their respec¬ 
tive socket holes. An editorial in the 
November, 1932 issue of Radio-Graft 
gave added incentive to this idea which 
has rattled around in my head for some 
time. 


SECURING THE DIAL SHAFT 

Thurman R. Balloy 

I HAVE seen several means and ideas 
■ for holding dial shafts when putting 
on drum cables. 

The most handy way that I have used 
is to get a spring from a medium-size 
battery clip, a washer and the knob from 
the radio set. Put the washer (with a 
%-in. hole) on the shaft first, then the 
spring, after this the knob from the set, 
as shown in Fig. 1. When putting on 
the knob press it tightly against the 
spring to compress the latter; then 
tighten the set-screw in the knob. This 
will hold the shaft from turning and 
yet if you desire to turn the shaft you 
can do so. 



Fig. 1 

Securing the dial shaft for alignment. 


TESTING PENTODES 

E. J. Brockway 

O N this page are shown the necessary 
changes for adapting the Jewell 409 
tester (serial 2291—all black buttons) 
and the Supreme model 50 tester for 
testing pentode tubes. 

In the case of the Jewell instrument, 
a push-button switch with six contacts 
is mounted 1 in. below the 16 V. A,C. fila¬ 
ment push-button. The 800 V. resistor 
spool for the D.C. plate voltmeter is also 
removed. The other changes in the wir¬ 
ing are determined by reference to Fig. 
2A. 

The changes for the Supreme model 
50 unit are shown in Fig. 2B. A jack is 
mounted next to the 5-prong socket on 
the right side of the panel. This is 
equipped with a bakelite plunger, for 
changing the circuit to test the pentode 
tubes. A good 4T tube will read 57 to 
61 ma. with the plunger in the jack. 


RENOVATING OLD SUPERHETS. 

P. C. McDaniel 

LIAVING serviced many superhetero- 
" dynes, I*ve found that some are very 
sluggish or dead on distance. No amount 
of adjustment of the trimmer conden¬ 
sers will hold the modulator and oscil¬ 
lator circuits in exact step over the fre¬ 
quency band, due to the fact that the 
capacity in the variable gang sections 
will not hold in exact step for every set¬ 
ting on the dial. Therefore, many D.X. 
stations are hopelessly lost. 
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Fig. 2 

Testing pentodes in two popular set analyzers. 


Hints, "kinks," ideas and 
suggestions that enable the 
amateur and professional 
to save time and money. 

Paralleling or shunting both the R.F. 
and detector circuit condensers with a 
very small variable capacity (not to ex¬ 
ceed 8 mmf.), and brought out as a con¬ 
trol on the panel will permit a micro¬ 
meter adjustment of these circuits, and 
will cause the old super, to take on new 
life. 

Procure two very small midget con¬ 
densers of the 3 plate type, w'hich usu¬ 
ally range from 3 mmf. to 15 mmf., very 
carefully remove rotor sections and drill 
or cut out as per Fig. 3B. Use extreme 
care so as to not warp or bend the plates. 

Solder a very small machine screw, 
6-32 or 8-32 thread, to each end of stator 
plates or sections. These two stator sec¬ 
tions being held together by narrow 
strips of bakelite fastened across the 
ends (Fig. 3B). Use great care to keep 
{Continued on page 506) 




Fig. 4 

The single-pole double-throw switch on the 
right permits the lamp to be used alone. 



Fig. 5 

An oscillator that produces fine waveforms. 
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A NEON-TUBE CONDENSER TESTER 

J. R. Higginbotham 

IlKRE if? a wrinkle 1 have never seen 
* published. Most Service Men and 
experimenters are interested in ways to 
test condensers, so here is a tester that 
does not cost much to build and takes 
up very little space. (Fis. 8 ). 

It operates directly from the A.C. line 
in conjunction with a 25 W. lamp and 
an ordinary triode, such as the OlA, A 
little experience in testing condensers 
of different sizes will soon show the dif¬ 
ference ill operation between a good one 
and a poor one. 


Fio. 6 

This switch, which has many possible appli¬ 
cations in radio reception, is limited in con¬ 
tacts only by the type of socket used. 

AN EASILY-MADE SELECTOR 
SWITCH 

Charles T, Machin 

IJERE is a handy multi-point switch 
* ' that I have found very useful for 
numerous applications, the number of 
switching points available depending on 
the type of tube socket used. 

Figure 6 illustrates one of tlie appli¬ 
cations possible with this switch, a little 
device that I have found useful for 
checking open condensers and condens¬ 
ers of insufficient capacity, in testing 
radio receivers. 


A SIMPLE CONTINUITY TESTER 

W, E, Chorpenning 

THE illustration. Fig, 9, is almost self- 
explanatory. Two discarded Rhilco- 
iron electrolytic rectifiers are “resur¬ 
rected,” cleaned and refilled with liquid 
from other discarded members of their 
tribe. In constructing niy own, I 
bored holes in a shelf just the size to 
allow the jars to be slipped up through 
as far as the square part. A tin clamp 
run under both jars and tacked to the 
shelf at each end kept them rigid. The 
2 mf, condenser was also held in place 
by this clamp. The only purpose of the 
condenser is to boost the voltage. With¬ 
out it the rectified voltage is only 30 to 
50 V,, while with it in the circuit, the 
voltage is increased to about 100 V» 



IMPROVED TRANSFORMER 
WINDINGS 

Charles H, Dammers 

THIS radio kink has been very helpful 
in winding transformers. 

When winding power transformers 
and one wishes to obtain maximum effi¬ 
ciency in a cramped space, especially in 
midget transformers, I discovered the 
following method for putting on more 
turns than ordinarily possible. 

Instead of using end plates on the coil 
form, make the insulating paper be¬ 
tween layers much too large. Then cut 
the ends so as to leave a flap to be 
folded over the windings near the ends 
of the coil. {See Fig. 7.) This will 
permit you to wind clear to the end 
without danger of the windings coming 
undone. After the flap is folded over, 
the next layer is wound over it and 
keeps it firmly in place. 



Fig. 8 

This hint will test condenser quality. 



A continuity tester made from old parts. 



Fig, 10 

Two types of jack-switches for analyzers. 

The idea that will appeal to most is 
that this tester may be assembled with¬ 
out cost and will be as good as some 
very expensive ones. 1 am presuming, 
of course, that a good voltmeter is 
already in use about the shop. 


AN ANALYZER JACK-SWITCH 

Haven Thompson 

IN CONSTRUCTING an analyzer, and 
’ wishing to keep the cost as low as pos¬ 
sible without detracting from the ap¬ 
pearance or efficiency of the instrument, 
I hit upon the idea of using Freed-Eise- 
inaiin 8 blade snap switches (Part No. 
2017) instead of the push-button type. 
With a few simple changes shown in 
Fig. 10, they answered the purpose 
nicely, and also reduced the cost consid¬ 
erably. 

The switches were converted into jack- 
switches and a short piece of ^ 4 *in. 
hard-rubber rod, screwed to a binding- 
post head, was used as a jack plunger, 
similar to the method used in the older 
types of Diagnonieter. 

To convert the switch into a jack, re¬ 
move the brass plunger by unscrewing 
the bakelite tip. Then remove the two 
top blades by unscrewing the bolts that 
hold them to the frame. When assem¬ 
bling, make sure that the small tubing, 
which insulates the blades is cut oft 
slightly shorter than the remaining 
blades and spacers. In the end of the 
14 -in. hard-rubber rod, in. long, drill 
a hole slightly longer than the threaded 
portion of a biiidingpost and screw the 
two together. 

{Contmurd on paf/r 495) 



Fig, 7 

Midget transformers can be made by this 
method. 


Fig. 11 

The circuit above covers a ^‘standard signal generator” for the laboratory worker. 
































































































Fifl. A 

Front view of Mr. Block’s custom-built set. 


OSCAR BLOCK* 


MAKING A 9-TUBE 

HOME - BUILT 
A.C., T.R.F. SET 

Fidelity is becoming the foremost factor in 
radio set design. In this article the author 
describes an instrument in which tone qual¬ 
ity was the first consideration; the detector, 
A.F. and power supply circuits, introduce 
new ideas. The completed receiver was 
checked for tone quality by means of a 
peak voltmeter and frequency records. 
If you're a "bug" on tone, build this set. 


T he receiver to be described in 
this article is one of a series de¬ 
signed by the writer for the needs 
of a high-standard custom trade. 

It represents the latest evolution of a 
definite type of receiver adhered to for 
the last two years, whose changes have 
been the result of much experimental 
work and a constant endeavor towards 
improvement. 

This latest set has the following fea¬ 
tures; some usual, others unusual and 
which will be set down in numerical 
order for disciissiou later: 

(1) A high-gain 3 stage T.R.F. ampli¬ 
fier using type 58 tubes in a circuit ar¬ 
rangement essentially stable and easily 
controllable even at maximum operating 
conditions. 

(2) An unconventional detector out¬ 
put system featuring both resistance- 
capacity output and direct coupling. 

(3) A push-pull first A.F. voltage-amplifier stage that is a 
composite between a single tube and true push-pull operation. 
Unlike previous phase-shifting or phase-spliting input circuits 
this circuit is designed not for greater power output but for 
greater input handling ability. Its operation is automatically 
dependent upon signal frequencies and its compensation is 
automatic on those frequencies where overload normally oc¬ 
curs in an A.F. first stage operating at large detector outputs. 

(4) A composite class A and class B power output stage 
using type 2A3 tubes operated so that they are capable of 
their full rated outputs (unusual in most sets using 2A3 
tubes). With its potential power reserve this stage supplies 
a bass response singularly lacking in the tremolo so unde¬ 
sirably present in many sets (which lack the ability to bring 
out signals at less than maximum output). 

(5) A socket power filter unit, whose voltage regulation 
between maximum and minimum output potentials is around 
5% as contrasted to the usual value of 15 to 25% found in 
multi-tube receivers. The rectifier used is a type 5Z3. 

Referring to the circuit diagram. Fig. 1, in the order in 
which they were listed, the above points are explained. 

I—Maximum possible R.F. gain is achieved by operating 
the type 58 tubes at the full recommended plate voltage of 
250 (at the tube terminals) and 110 V. on the screen-grid. 
The minimum control-grid bias for tubes V 1 and V 2 is set as 
near as possible with the slider on R 24 towards the resistor’s 
ground terminal. The point chosen, depends on the indi¬ 
vidual set builder’s discretion, as to how near to actual oscil- 


* .\lbcc Itadio Service. 


lation he wishes his receiver circuit to 
come, in operation. In the receiver de¬ 
scribed, while it is possible to operate 
with a minimum bias on the control- 
grid of 314 V. without oscillation, the 
point actually used is one that gives 
5 V 2 V. betw’een the maximum volume 
position of R5 and ground. Incidentally, 
it will be observed that "ground” is not 
the ‘*B minus” of the set. With re¬ 
spect to the ”B minus” terminal of the 

supply, ground is actually 50 V. positive. 
This figure is arrived at by adjusting 
the slider on R24 furthest from the 
ground, so that a voltmeter between "B 
minus” and ground will indicate 50 V. 
This adjustment is made with the vol¬ 
ume control set for maximum and the 
minimum bias chosen applied to the 

control-grids of tubes VI and V2. With 

this adjustment correctly made, tube 
V3 will have a control-grid bias of 7^4 

V. negative. This high negative bias is not used as an oscilla¬ 
tion control of the third R.F. stage, but rather as an adjust¬ 

ment to decrease the sensitivity of the set. It is a deliberately 
inserted loss to provide: (1) less sensitivity and thus lower 
the noise level; and (2) protection against R.F. overloads at 
high volume inputs. This is desirable, since quality does not 
demand so much a minimum bias in excess of signal input, 
but a low signal in comparison to a tube’s handling ability. 
The bias on the control-grid of tube V3 is adjustable at will, 
by varying resistance R4 directly with the voltage variation 
desired. To increase the value of R21 will increase the bias; 
to decrease R21 will lower it. 

The coils used are the high-gain type, available from most 
dealers and already mounted in individual shields. Whatever 
coils are used must viotch tfie rqria&fc cojidcftsers that are to 
be used. For the home constructor specifications are supplied 
in Fig. 2. Not the least reason for the freedom from oscilla¬ 
tion spillover tendencies is the use of complete and individual 
circuit-isolating resistance-capacity filters. The control-grid 
leads too, where exposed, are shielded. A word of caution 
with regard to the shielding of these leads is in order. Any 
insulation leakage will reduce the efficiency of the set very 
much; therefore, before connecting the coil grid-return leads, 
this point should be checked between ground and control- 
grid. Also to be watched is that the shielded leads are all of 
the same length, and no longer than absolutely necessary in 
order that detuning and mistracking do not occur. 

II and III“The detector presents a circuit absolutely un¬ 
conventional, novel and responsible for the marvelous tone 
and freedom from A.F. overload of this receiver. In the 


WATCH FOR THIS 
BATTERY SET 

We are going to present to the 
readers of RADIO-CRAFT com¬ 
plete construction details for 
building a simple and efficient 
battery-type broadcast receiver. 
This article is in answer to numer¬ 
ous requests for a set of just this 
type, for the farmer, experi¬ 
menter and, in fact, anyone who 
for one reason or another finds 
It more convenient to use "door¬ 
bell batteries" than a lighting 
circuit, to operate the radio set. 
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predecessors of this set, in the same series, the use of parallel 
type 47 output tubes or a type 27 followed by push-pull 45*s 
resulted in no severe demands on the detector. However, us¬ 
ing the 2A3*s an entirely new set of conditions arose. Among 
other difficulties were these: Direct feeding of the output 
stage was impossible because it was clear that a 57 could 
not efficiently be used to swing 120 V. in the control-grid cir¬ 
cuits of the 2A3’s (grid-to-grid). To attempt to do so would 
result in the detector plate current rising to inordinate values 
on strong signals and varying the self-bias through such a 
range as to result in a distorted harmonic content in the 
detector output. Theoretically to follow the 57 with a 56 and 
then the output stage would have been sufficient to ade¬ 
quately drive the latter. However, with the 2A3*s shifting 
from class A to class B operation, at about the point where 
the output is 6 W. good practice would demand a driver stage 
capable of considerable power output on its own accord, since 
class B operation by virtue of a grid-current draw imposes 
just such a demand on the preceding stage and thus push- 
pull operation of the driver is essential. The considerations 
that lead to the use of a form of push-pull in the first A.P. 
stage were three: (1) few class A “heater** power tubes were 
available; (2) power tubes drew heavy current from the 
power supply unit; (3) equipment for type 56 interstage 
operation was cheaper and more compact than that needed for 
operation with a power tube in the first stage. 

Tests made with a peak voltmeter and frequency records 
indicated that all the overloading was in the bass frequen¬ 
cies. They also showed that good first-stage output, free 
from harmonics, could be obtained at maximum volume, 
provided operation be confined above 200 cycles and that 
crescendos containing heavy bass volumes below this fre¬ 
quency be handled only in a push-pull input circuit. The 
circuit evolved for the detector output and first A.P. input, 
had just this in mind. This is a composite between a straight 
resistance-capacity input and a direct cathode-grid coupling. 
Its characteristics may be predetermined for frequency ac¬ 
ceptance and unlike bass boosting schemes, which function 
to overcome coupling and transmission losses, it functions 
mainly to correct for volume distortion. A study of Pig. 1 
will reveal the operation of this circuit. In the detector, 
A.P. demodulated currents are present between the plate and 
cathode of the tube. By virtue of the plate-to-cathode resist¬ 
ance, these are of instantaneous opposite potentials. For the 
normal purposes of push-pull operation it would be essential 
to split this voltage and apply an equal potential of opposite 
phase to the grids of succeeding tubes. However, since our 
only object is to split the phase of the bass at this point and 
since less than a complete phase split will do, it is possible 
to couple the detector to the following stage with an unequal 
voltage applied to the corresponding input terminals and 



Fig. B 

Underside view of the high-fidelity receiver. 


yet to gain in input handling ability directly as we gain in 
the additional coupling supplied between the detector, V4, 
and the first A.P., V’^6. This co-efficient of coupling is mainly 
determined by condenser Cll which in this circuit has three 
functions: to serve as the degenerative condenser for the 
A.P. voltages which would seriously be interfered with in 
passing through R12; to serve as an R.P. bypass for the com¬ 
pletion of the control-grid cathode input circuit; and to 
determine the voltage impressed on V6. This voltage is a 
function of the A.P. voltage drop across R6, by virtue of 
the fact that the lower the frequency, the greater the A,P. 
voltage across R6, since the reactance of Cll rises inversely 
with frequency; and the fact that as the C7 reactance rises, 
the voltages impressed on V6 and V5 increase and decrease 
respectively pulling more and more into equality as the fre¬ 
quency decreases. For all-Vound operation a value of 0.2-mf. 
for Cll gives (with the other values specified) the best 
results, a high condenser value rendering the tone extremely 
“boomy* *and a lower value decreasing the R.P. gain without 
unduly increasing the A.P. gain in a commensurate degree. 

The custom set builder may find it to advantage to try 
several condensers at Cll, as the power factor of this ca¬ 
pacity unit affects the frequency characteristic of the en¬ 
tire amplifier. Also, it may be to advantage to try different 
capacities at this point to produce the best quality. 

Two other points readily observed are that the detector 
control-grid returns to ground, whereas the cathode returns 
to the “B minus** which with a zero current through the 
(Continued on page 498) 



Fig. 1 

Schematic circuit of the 9 tube T.R.F. $et designed for exceptionally good tone duality. The A.F. and power circuits are especially Interesting. 
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The subject of Radiodynamics, or the remote control of mechanical 
and electrical devices by radio is far from being new. In fact, it is 
almost as old as radio itself; and of especial interest is the design of 
voice-operated systems. As far back as 1908, Mr. Hugo Gernsback 
described some original experiments on this subject in his first maga¬ 
zine, "Modern Electrics," from which we quote as follows: "The voice 
has never been used, no case being on record that a motor or a 
dynamo was started solely by talking, to or through a medium." At 
the left is shown the circuit of this first radiodynamic unit—the 
"Dynamophone." While the apparatus is obsolete, the method of 
operation of this first voice-actuated device is of interest. 

Experimenters find in this subject almost unlimited interest. The 
easily built unit described by Mr. Benson we hope will start many 
"budding" experimenters on the right track; further articles in 
RADIO-CRAFT will describe more comprehensive systems. 

THOMAS W. BENSON 


AN INTRODUCTION TO 

RADIO DYNAMICS 


A LTHOUGH the term robot has 
been applied to all mechanisms 
which replace the human con- 
9 % trol element, our interest at 

the moment lies only in those interest¬ 
ing electrical devices that perform cer¬ 
tain functions in response to the human 
voice, tuned sounds or whistles. As a 
rule such devices are rather intricate 
and their mode of operation a profound 
mystery to the majority of tlie behold¬ 
ers. It is natural that such sound con¬ 
trolled apparatus should create much 
interest and the device to be described 
will enable one to control electrical ap¬ 
paratus with the spoken word. 

Many circuits have been evolved for 
the above purpose, most of which are 
actuated by the number of syllables in 
the verbal statement actuating the de¬ 
vice. 


The writer constructed the electronic 
device illustrated in Fig. A for the pur¬ 
pose of controlling toy electric trains 
and was surprised to find it stood up 
well, despite the abuse two boys natur¬ 
ally give such apparatus. The cost was 
also low both for material and opera¬ 
tion and to say the least, the effort in 
building the device was well rewarded. 
There are still a few people who believe 
the control is accomplished by some 
secret button and not by words spoken 
into a telephone transmitter that starts 
and stops an electric train. 

The cost of construction is low, be¬ 
cause old radio parts are utilized and 
scrap-box material is used liberally. 
In Fig. A is shown the top view or lay¬ 
out of the various instruments. As a 

(Continued on page 492) 



Fig. 2 

Detaili of on-off relay mechanism. 




Fig. A 

View of the control mounted on a cake tin. 
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READER'S DEPARTMENT 


A department in which the reader may exchange thoughts and ideas with other readers. 


RESISTANCE-CAPACITY TESTER IMPROVED 

Editor^ Uadui-Ciiaft: 

I am sending you a schematic diagram (Fig. 1) of a new 
(or inii)rove<I) resistor and condenser test box which I 
recently designed and use in iny laboratory with great 
success. 

A careful study of the schematic will clearly disclose the 
fact that this is a big improvement over the test box de¬ 
scribed on page 266 of the November 1933 issue of Raiho- 
CiuFT, in that my arrangement provides for condenser test 
as well as for resistor test by the substitution method, all 
in one box and using one multipolar switch. A switch con¬ 
sisting of as many poles as desired may be used by one who 
^^ishes to build his own test box, and as many groups of 
resistors or condensers may be used as desired. 

Two leads are used in connection with the pin jacks shown 
on the test-box panel. One of the leads is plugged in the 
selector jack marked S and should remain there while the 
other lead can be plugged into any one of the other jacks, 
depending on whatever you are to use (resistors or con¬ 
densers) and with reference to the charts whatever group 
of resistor or condenser values you desire to test. 

The constructor may use values of resistors to suit his 
case as well as a condenser chart made up as shown in 
Fig. 1, and these charts pasted on the test box where they 
can be easily seen. 

Between the selector slider of the switch and pin jack. I 
have a 25 W., 1000 ohm variable resistor to compensate for 
any values of resistance desired between those in the test box 
or on the chart. A dial is used with this compensating vari¬ 
able resistor and is clearly shown on the panel of the test 
box in the drawing. 

SAMi Kr. LkBi^anc, 
Tjf^Jihinc's Radio iMboratorit. 

ir/utr Castir, La. 


RADIO SERVICE—PLUS 

Editor, Radio-Ckaft: 

At a recent gathering of Service Men, I heard a contro¬ 
versy, w'hich to me, seems a w'orth while topic for an article 
or series of articles. 

I know that articles, which consist of kinks, freak troubles, 
operating notes, etc., while they arc to me as a Service Man 
the most interesting of all articles, nevertheless, have no 
real practical value, unless 1 clip and file each item for 
reference. 

The article I have in mind, has to do only with those 
troubles, which invariably or almost invariably, occur in 
specific models. 

This scene took place recently, A. an experienced Service 
Man in whose shf)p the discussion took place, had just com¬ 
pleted replacing a power tran.sforiner in a (’olonial 33 and 
had just finished a final test before returning the set to the 
customer. 

‘‘Well, rm glad that\s over.^‘ said A. “Over,*’ piped up B. 
“You haven’t started yet. 

“Aren’t you going to replace the voltage divider, the de¬ 
tector, and first A.F. plate resistors, the detector screen-grid 
resistor, and the 420 ohm resistor in the negative lead of 
the power supply? Aren’t you going to drill a hole in the 
chassis and put in a stop bolt so the volume-control baud 
won’t unwind, when the customer keej)s turning the volume 


control in the off direction, even after the arm has shut off 
the switch? 

Aren t you going to put a knot in the volume-control cable 
to take up the slack, which has developed since the set was 
sold? 

“Aren’t you going to remove the gang-condenser shield and 
Ret at the R.F. coupling condensers and shake them to see 
whether or not the internal connections are loose? 

'’Aren’t you going to-’ 

“Hey, hold on!” cried A. “Why should / do all that, the 
set’s perking away fine. The customer will be tickled pink 
when I return it.’’ 

“Yes,” said B, “but for how long? You know that all these 
troubles I have mentioned are not only common to this 
model, hut are almost inevitable, and I’ll bet that inside of 
a month, you will be called hack.’’ 

“O.K.,” said A, “that means another service call and an¬ 
other couple of 'bucks*.” 

No. chimed in C’. “that probably means another service 
call for some otht'r Service Man. and the siu'eading around 
town that you're the bunk. And even if he does call you 
hack, he will want the repeat call done free.’’ 

“Well.” replied A, “how ran I do all this, when I’ve already 
made the customer a rock bottom price. You know how you 
have to shave prices nowadays to get the work.” 

“It's your own fault,” said B. “you should have taken all 
this into consideration when you made the price, and pointed 
them out to the customer. And in your present predicament, 

I would not tell the customer about these small replace- 
Pients, After all, you cau pick up good replacments for all 
these parts for only about a dollar, and it would not take 
long to put them in. 

“Hereafter, I suggest that you not only repair the parts 
that have caused your service to he called, but those parts 
(and there are one or more in almost every model of cv'ery 
manufacturer) which are sure to become trouble-makers. 

“In that way you get a reputation for being a good repair 
man, because the lay-man judges you not by the quality of 
your work, but by the frequency he has to call on vou for 
service.” 

{ContUiHf'd on 490) 



Flo. 1 

This condenser and resistor tester is handy for servicing. 
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Fig. A, above; Fig. B, below 

The front and rear views of the panel of the home-recording control unit* 


HOW TO MAKE A 
HOME-RECORDING 
CONTROL UNIT 

The author of this article has taken into con¬ 
sideration a point overlooked by previous 
designers of home recording equipment; 
that is, the fact that many constructors will 
wish to include the control panel in the cab¬ 
inet of their radio set. This simple switch¬ 
ing arrangement permits radio reception, 
recording, reproduction of records or the 
amplification of "home talent" with a mike. 

JOSEPH LEEB 


M ost articU's di-scribinK the construction of home 
recording C(|nipinent do not seem to take into con¬ 
sideration the fact that tiic con.strnctor may want 
to incorporate the apparatus as a permanent and 
integral part of his radio receiving set. 

In response to this need, the author has designed a con- 
Irol panel, shown in Figs. A and B, which is simple, compact 
and which may readily be adapted to practically any radio 
set. The addition will greatly increase the convenience and 
pleasure of recording. 

The control panel, of bakelite* etc., is very small, measuring 
but 2% X 6 ins. Despite its diminutive size, the panel con¬ 
tains a 3 point selector switch, an on-off motor switch, a vol¬ 
ume control, a 12 point anti-capacity switch, red and green 
indicating light bezels and two pairs of binding posts. 

Referring to the schematic diagram. Fig. 1, we sec that 
the grid-return of the detector circuit has been opened to 
permit the insertion of either a phonograph pickup or a 
microphone input. The 4 pole double-throw anti-capacity 
switch permits us to set the circuit for either recording or 
reproducing. When thrown to the “reproducing** position, 
the indicating light under the green bezel lights up. With 
the aid of the 3 point selector switch, we can choose, for re¬ 
production, either the incoming radio program, a phonograph 
record, or some home talent from the microphone. When 
the anti-capacity switch is set in the “recording** position, 
the red bezel becomes illuminated, the phonograph pickup is 
switched into the output of the last audio-amplifier stage and 
the voice coil circuit of the dynamic reproducer is opened. 
With the aid of the 3 point selector switch, we can now make 
a permanent record of the incoming radio program or any 
vocal or instrumental sound going into our microphone. In 
order to make a good record, it will be necessary to place 
an additional weight on the pickup head. A little experi¬ 
menting will show the correct volume adjustments for the 
microphone and radio to give a good clean-cut record. 

The microphone circuit, shown enclosed within a dotted 
line, is contained in a separate box. The reason for this is 
that it may be d(*sirable, for best results in recording, to 
have the microphone located some distance from the radio— 
preferably, in another room. 


The voltage source for lighting the indicating bulbs on the 
panel is the same winding on the power transformer that 
lights up the tubes in the set. The wires feeding the indi¬ 
cating lights should be twisted, in order to avoid the possi¬ 
bility of introducing a hum into the circuit. 

The small size of the control panel permits it to be mounted 
directly upon the motorboard of the phono, unit in prac¬ 
tically all cases. A hole is cut in the motorboard large 
enough to permit the parts to slip through, and the panel is 
fastened in place by means of wood screws. 

A little attention to the details of wiring, both on the 
panel proper, and the circuits leading to it, may save much 
uumcessary trouble. The wire leading from the arm of the 
point selector switch in the grid-return of the detector 
R,F. coil should be shielded, and the shield connected to 
ground. This wive may also have the effect of slightly un¬ 
balancing the tuning in the detector circuit. However, a 
slight readjustment of the detector trimmer condenser will 
ctleetively remedy this. 

It will 1 h' noted that the voice-coil circuit of the speaker 
(CoaH/u^ed on imkjv 493) 
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CONSTRUCTION DETAILS OF 

A NOVEL 9-TUBE 
ALL-WAVE "SUPER" 

S. MILLER* 

New ideas in short-wave and broadcast receiver design 
are incoroprated in the chassis described by the author. 
A convenience to the constructor is the fact that the 
entire equipment is available completely mounted. 



Fig. A 

The appearance of the set with Its six knobs. 



Flo. C 

Underside arrangement of the components. 


i 



S OMETHING a bit different in all-wave receivers has at 
last “come down the pike.” This instrument, illustrated 
in Fig. A, and connected as shown in Fig. 1, is a super- 
sensitive a 11-wave superheterodyne; constructors will 
be glad to know that it is available in mounted-kit formj 
that is, with all components mounted, ready for wiring. 

Reference to Fig. H shows that five “coil boxes” are used 
to cover the wavelength range of 14 to 540 meters; the broad¬ 
cast coil is designed for 10 
kc. separation. Although coil 
details will subsenm’utly ap¬ 
pear, it is not recommended 
that these coils be home¬ 
made, since tlirvt' circuits 
must be accurately aligned. 

This “drawer” method of wave 
changing not only eliminates 
dead-end losses but also 
makes convenient the change 
of three circuits; thus, one 
“coil box” may he used for 
band spreading when fully 
plugged into the receiver and, 
when pulled out one-half inch, 


a .second .sot of connections is made whicli results in full- 
band tuning. (The equivalent of 15 plug-in coils!) Kach of 
the three shielding compartments includes a coil and its 
compensating and tracking condensers. 

Circuit Features 

Experimenters who have built superheterodynes are ac¬ 
quainted with the advantages of a stage of tuned R.F. ampli¬ 
fication ahead of the first-detector; its use prevents image- 

frequency reception and re¬ 
sults in increased sensitivity 
on the high frequencies. How¬ 
ever. receivers designed for 
operation at short wave¬ 
lengths seldom have incorpo¬ 
rated this additional tuned 
circuit as a part of single-dial 
operation, due to the difficulty 
of ganging the circuits at 
the higher frequencies. The 
“drawer” arrangement of the 
tuned inductances, however, 
makes this design very con¬ 
venient for the average set 


♦Chief Engnr.. Postal Itadio Corp. 


Fig. B 

The Interior of the receiver showing the parts. 


{Continuea on page 487) 
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SERVICING 
THE "TALKIES" 

In this article Mr. Nadell discourses on the 
exact relation of the radio Service Man to 
the commercial sound projectionist. Read 
this article—not only read it, but STUDY it 
carefully, then answer the questionnaire on 
the following page. Do you, or do you not 
want to seriously undertake the servicing of 
"talkies" equipment? If you are in earnest 
about entering this lucrative field, let's hear 
from you, via questionnaire. 
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The “innerds’' of a standard Simplex projector. 
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PART IV 


AARON NADELL 


P RECEDING articles of this series have outlined the 
business opportunities awaiting radio Service Men and 
dealers in the field of talking motion pictures; and pre¬ 
sented a brief, skeleton sketch of the nature of theatre 
talkie apparatus. 

Now there are two men in any theatre the radio technician 
will have to “sell/' and a refusal by either will be fatal to 
any of his plans. They are the manager and the jirojection- 
ist, and a fair understanding of the viewpoint and habits of 
thought of those two gentlemen is as important to the radio 
man in search of theatre business as his understanding of 
sound apparatus itself. Sound apparatus can he studied in 
books, but there are no books that tell about the manager 
and the projectionist. 

In accordance with the plan for this series, the present 
article will be devoted to the projectionist; the one follow¬ 
ing, to the manager. 

After that, the radio reader will he prepared to consider 
and act upon concrete suggestions for approaching his coni- 
raunity's theatres with definite and useful proposals, so pre¬ 
sented as to secure the most favorable consideiation. 

The Radio Man and the Projectionist 
The projectionist is the individual directly responsible for 
the operation and condition of the theatres sound equip- 
nient, and the function of the radio technician in theatre 
work is necessarily one of cooperation with this man, nri'cr 
ox competition with him. Any trace of the latter attitude 
will quickly end the radio man's usefulness to that theatre, 
for the projectionist ‘Tvins the show," and it is a literal fact 
that nothing can be done without his help and approval. 
The attempt to over-ride his point of view by appealing to 
the manager* who is officially his superior, was made some 
years past, by some of the electrical companies supplying 
sound equipment; it was a mistake. The projectionist will 
almost invariably cooperate with those who try to help him 
in his work, but has always proved an insurmountable ob¬ 
stacle to any who tried to come between him and his proper 
job. His good will is an essential with which the radio man 
cannot possibly dispense. 

How to secure that good will? Well, first of all, the pro¬ 
jectionist is not merely a mechanic, but a man who carries 
certain real and important responsibilities, and the most 
elementary principle of good manners in dealing with him 
is to recognize that fact. 

The Responsibilities of the Projectionist 
Some of the most important duties of this key man in any 


theatre relate to the inflammability of motion-picture film. 
A reel of such film, tightly rolled up on a metal spindle, may 
fairly be described as explosive. More than one projection 
operator has lost his life trying to keep a sudden fire from 
reaching the audience. Prevention of fire, and of the panic 
that may he started by one, is not only a highly important 
part of projection room work, but often involves elaborate 
precautions rigidly prescribed by law. (On these grounds 
many projection unions, and the law in some communities, 
require the presence of two operators,) 

The second large responsibility of the projectionist rests 
on the fact that he is the manufacturer who provides the 
goods that the theatre sells. He creates the show. He can 
ruin the best plot ever invented by breaks in the film, noises 
in the sound, or irregularity of his light upon the screen. 
And though he cannot make a good picture out of a poor 
one, at least he can, by a flawless presentation, give it every 
possible chance. He can often “dress it up" by projecting 
colored patterns around the title, by throwing it on a larger 
screen during mass scenes or spectacular climaxes, and by 
other methods known to his art. But he must do such things 
well, or they are worse than useless. In consequence, he is 
very largely the key to audience satisfaction or displeasure. 

Thirdly, the manager or other actual head of the theatre 
is seldom a technician but commonly a business man (often 
one who doesn’t know a vacuum tube from a porcelain cleat) 
and leans heavily on the advice of his projectionist in the 
matter of buying any form of technical equipment. Thus, 
the projectionist very often assumes, ex-officio, the responsi¬ 
bility of purchasing agent and maintenance advisor. 

For all these reasons, there are comparatively few theatres 
where the management cares to go directly counter to the 
advice or wishes of the projection staff in technical matters. 
The educational and technical background of the average 
projectionist, as well as the special considerations involved 
in his union affiliations (if any) are, therefore, well entitled 
to an entire article in this series. In connection with that 
background it will be desirable to sketch very briefly the 
nature of projection equipment—as distinct from sound ap¬ 
paratus, This will also be advantageous because in some, 
troubles in projection machinery are reflected in noises or 
other disturbances in the sound. 

Picture Projection 

If the reader will hold his hand between a source of light 
and a wall, he will find the shadow cast is sharp and distinct 
when the hand is close to the wall, and blurred but enlarged 
when the hand is close to the light. 
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A "TALKIES” QUESTIONNAIRE —TO BE ANSWERED 

Please send us your answers to the following questions. It will not be 
to repeat the questions—just use the respective reference numbers. 


necessary 

(1) Are you personally interested in the com¬ 
mercial possibilities of servicing sound- 
projection equipment? 

(2) What in your mind would be the most 
important handicap you yourself would 
have to overcome in selling service to 
theatres? The second important handi¬ 
cap? 


(3) Are you confident of your technical 
ability to handle sound equipment? 

(4) If not, is your lack of confidence due to 
lack of detailed knowledge—or what? 

(5) On what technical details would you 
desire further information? 

(6) On what commercial details would you 
desire further information? 


As this information is required at once in order that the succeeding articles on servicing 
"talkies" will be of greatest benefit to all, we ask that you write—right now. 


If. however, a suitable lens is placed 
between the hand and the wall, the hand 
may be held close to the light and the 
greatly enlarged shadow cast on the wall 
will nevertheless remain sharp and 
clean in outline. The lens, by prevent¬ 
ing the light from scattering and lining 
it up as nearly parallel rays, permits the 
projection of an image over a large dis¬ 
tance without the blurring that would 
otherwise be inevitable. 

Instead of the hand, a piece of glass 
with w^ords or pictures marked upon it 
may be held between the lens and the 
light, and the words or pictures will ap¬ 
pear clearly on the distant wall, with 


an exact reproduction of light and 
sjiade. However, unless the source of 
light is covered by frosted glass the 
shape of tiie lamp hlainent, for example, 
will also be projected on the wall; a lit¬ 
tle blurred because of being out of 
focus, but still distinct and capable of 
causing uneven illumination of the pic¬ 
tures or words. Frosted glass is too 
wasteful of light to be used in projection 
work; instead, a lens known as a “con- 
denser’" is placed between the source of 
light and the image to he projected. 
The condenser diffuses the light before 
it reaches the image, preventing pro¬ 
jection of the shape of the light source. 


and helping secure evenly distributed 
illumination over every portion of the 
screen. 

Here are all the necessary elements 
for the projection of still, as distinct 
from moving, pictures—a source of light, 
a condenser to diffuse it, an image 
through which it is projected, and a 
lens to focus it upon a distant screen. 
These elements are often combined in a 
projection room device called a stereop- 
ticon. The stereopticon projects the 
words of popular songs, advertising 
signs, and other non-moving matter. 

{Continual on page 494) 


A 110 V., D.C. 

TUBE CHECKER 
ATTACHMENT 

Use this attachment to your regular A.C. 
unit for testing tubes in "D.C." districts 

L. W. HAASE 

ANV Service Men have encountered the problem of how 
to check the tubes of a universal or D.C. set in the 
strictly D.C. section of his city. His portable tube checker 
usually contains a transformer designed to work only from 
the A.C. line. 

Following is the description of an attachment to meet this 
condition. It may be used in conjunction with the milli- 
aninieter in the A.C. checker. Also, if the fdanient voltmeter 
is a moving vane type, and calibrated for A.C. as well as 
D.C.; it may be used to check the new high filament voltage 
tubes like the 43 and 48 on the A.C. line. 

For the Service* Men now rebuilding their equipment to 
meet the new crop of tubes, it will prove a boon. It solves 
the problem of how to obtain the high filament voltage re¬ 
quired by some tubes. 

(Continued on page 488) 
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Fig. A, left; Fig. B, right 

Front and rear views, respectively, of the 110 V. D.C. attachment. 



Fig. 1 

Schematic circuits of the tuba checker. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 

-- BERTRAM M. FREED 


WHAT THIS DEPARTMENT 
IS FOR 

if i$ conducted especially for 
the professional Service Man. In 
if will be found fhe most unusual 
troubles encountered in radio 
service work, written, in a prac¬ 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us nave them. They will 
be paid for, upon publication, 
at regular space rates. 


A lthough the trend of modem re¬ 
ceiver design has made imperative 
the need for more highly trained radio 
Service Men, even after the technical 
requisites have been mastered, it takes 
a certain amount of practical experience 
to really qualify as a first class Service 
Man. Ordinarily, the more experience 
an individual possesses the more capable 
and confident he is. It is true that the 
diagnosing of a radio set may only be a 
process of elimination, where checking 
each of the questionable circuits or com¬ 
ponents, in turn, will usually disclose 
the cause of an ailing receiver; but with 
radio service, time is the essence. 

In commercial receivers, certain 
makes and models have definite points 
where the first weakness is most liable 


to ajTpear and the man who knows these 
tendencies can do the quickest and best 
job. One of the most valuable assets to 
the Service Man is his ability to observe 
and recognize these symptoms, for 
knowing beforehand the symptoms or 
efiects of failure enables rapid analysis 
and repair. In the following paragraphs 
an effort will be made to discuss some 
of these symptoms and peculiar causes, 
and their remedy. 


MAJESTIC 303, 304. 307, 324, 344, 363 

IN these models a rather unique form 
■ of resonance indication is employed. 
Kesonance is indicated by tuning the 
station selector to the station until the 
pilot light is dim. This action is se¬ 
cured by means of a 3 legged-triple- 
winding iron-core reactor. The center 
winding is in the plate supply circuit of 
the R.F.. first-detector and I.F. tubes. 
The two outside windings are in series 
with the pilot light and are so connected 
that they will buck each other so far as 
the center winding is concerned, as 
shown in Fig. 1. Because of the A.V.C. 
action, when the set is switched on and 
the station selector is not tuned to a 
station, a relatively large plate current 
will flow through the center winding, 
saturating the iron-core so that the re¬ 
actance of the two outer windings is low 
and the pilot light will light up brightly 
because of the added current passing 
through the outer windings. When the 
station selector is tuned to resonance, 


tlie A.V.C. tube increases the control- 
gri' bias of the R.F. first-detector and 
I.F. tubes, resulting in a decreased plate 
current being drawn by these tubes. The 
plate current fiowiiig through the cen¬ 
tral winding is reduced, and the react- 
IIlice of the outer windings increases, 
limiting the current flowing through the 
pilot light, which will dim upon reson¬ 
ance. This center winding, however, 
is the cause of many service calls. The 
winding open-circuits and the set be¬ 
comes inoperative, necessitating replace¬ 
ment of the reactance unit. I Refer to 
page 287 of the November, 1932 issue of 
Radio-Cuakt for a more detailed discus¬ 
sion of this reactance operation.—Assoc. 
Kditor) 

{Continurd on 495) 



Ftg. 2 

The pentode output circuit of the Sparton 14 set. 



Fig. 1 

The circuit diagram of the Majestic chassis models 300 and 300A, showing the •‘reactance-type tuning Indicator*' which sometimes causes trouble. 
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Fig. 1 

Schematic circuit of the newest in direct-coupled amplifiers 


F. V. SHORn» 


CONSTRUCTING A 

2 B 6 AMPLIFIER 

First we had the "triple-twin" type 295 tube 
(RADIO-CRAFT, February 1932, page 455), 
then the "duplex-triode" type 2B6 (RADIO¬ 
CRAFT, September 1933, page 142); the 
latter, improved design is the basis of the 
simple, powerful amplifier described by 
Mr. Shortt. 



A long-standing hope of p.a. 

engineers has been realized 
with the development of this 
^ new amplifier, which takes ad¬ 
vantage of the startling possibilities of 
the 2B6 power output tube invented by 
Chas. P. Stromeyer. 

The writer recalls the intense inter¬ 
est created several years ago by the 
first little amplifiers operating on the 
Loftin-White principle. At the time, 
those amplifiers were sensationally 
unique, because they worked without 
expensive audio transformers and still 
had plenty of gain. Later as the new 
pentodes were introduced, compact two 
stage amplifiers were developed which 
were capable of operating 3 good-size 
dynamic reproducers. 

However, this new unit makes all 
other 2 stage jobs seem like toys by 
comparison. This amplifier has an un¬ 
distorted power output of 6 W. (peak 8 
W.) and will operate from 4 to 5 dy¬ 
namic reproducers! Furthermore, it 
takes less space than formerly required 
by more inefficient units; uses fewer 
parts and costs less. As a matter of 
fact, the output of this amplifier is 
greater than two 45’s in push-pull! 

The circuit employed. Fig. 1, consists 
of a 57 pentode tube, resistance-capacity 
coupled to the new 2B6 duo-triode. A 
5Z3 full-wave rectifier is employed. The 
entire amplifier is assembled on a com¬ 
pact chassis, 8^2 x 6 x 5 % ins. high. 

The non-critical load conditions of the 
2B6 tube result in extremely high fidel¬ 
ity. This feature, while always desir¬ 
able, is especially valuable where the 
amplifier is used for recording purposes. 
The response curve has an exceptionally 
flat characteristic and the reproduction 
of both voice and music is absolutely 
natural. 

80 db. Gain 

The exceptionally high gain of 80 db. 
makes it possible to use this amplifier 
for all ordinary microphone purposes, 
without the use of a pre-amplifier. In 
spite of the high gain hum is practically 
eliminated, due to careful design of the 

• Cliiof Engiueoi, Wliolo.**!!!!' Uailia Si‘rv!i«» 
Co. 


power supply system and also to the 
fact that both stages employ tubes of 
the cathode heater type. 

Naturally, the 2B6 tube is the vital 
factor in accounting for the high power 
output, great sensitivity and low power 
consumption of this amplifier. This 
tube employs two sets of triode elements 
identified as the input and output sec¬ 
tions. They are connected in such a 
way that the power required by the in¬ 
put circuit of the output section is auto¬ 
matically supplied by the input section. 

Since the grid of the output section 
swings into the positive region of its 
grid voltage-plate current characteristic 
curve, power is required during part of 
the cycle. This power is supplied by 
the input section. The input-section 
grid is biased negatively and is not per¬ 
mitted to operate in the positive region 
of the grid swings. Hence, no input 
power is required. 

The D.C. power taken by the steady 
state of the tube, w’ith no signal input, 
i3 in excess of that required under 
maximum excitation. Hence, no com¬ 
plications in the power pack design are 
introduced. For these reasons, the am- 
lilier operates as a true class A ampli¬ 
fier. 

Deriving the Bias Voltages 

Ateferring again to the schematic dia¬ 
gram, Fig. 1, it will be seen that the 
vi'ltage across the 8,000 ohm cathode re¬ 
sistor, R7, determines the bias for the 
input grid. The output-grid bias is de¬ 
termined by the differences between the 
voltages across R7 and R8. 

Since the output grid is internally 
connected to the input cathode, the posi¬ 
tive bias on the grid is measured across 
the two cathode terminals. The grid is 
nominally 214 V. positive with respect 
to its cathode; hence the grid conduct¬ 
ance is appreciable. Therefore, the in¬ 
put plate current divides, part flowing 
through the output grid resistance and 
part through R7. Consequently, the cur¬ 
rent for determining the input-grid bias 
is measured between the input cathode 
and R7, not betw’een the input plate and 
“B plus.” The average D.C. flowing 
through R7 is 3 ma. This resistor also 


acts as part of the input-section load 
impedance and, therefore, should not be 
shunted by a condenser. The complete 
load is the parallel combination of R7 
and the grid impedance of the output 
section. It is of interest to note that 
the input grid does not draw current 
even though a 25 V, r.m.s. (root-mean- 
square or average value.—.4,ssoc. Editor) 
signal is reached, while the grid is only 
biased 24 V. Under these conditions, 
the A.C. component of the voltage de- 
Since the input voltage and this de¬ 
veloped voltage are in phase with re¬ 
spect to ground, the voltage difference of 
{Continued on page 496> 



Fig. A 

Front view of the 2B6-lube amplifier. 
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Fig. B 

Underside view of a pre-production 

model. 
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Radio Service Data Sheet 


WURLITZER LYRIC MODEL SW88 8 TUBE ALL-WAVE SUPERHETERODYNE 

(Ineorpor.tes th« model SW80 cha«is: range. 35.3 to 546 meters. Also, A.V.C.; and, calibrated wave-band selector and tuning dial. 



This n‘<-<*lvrr luis an ant put of •» 
is «h‘si;;iir<l for <‘Xtr«Miia satisitivity and s<‘* 
loativity. Tula* an<l rirmh oprratiiitf vlt- 
ay:i*s. uuNisnivd to chassis, ara sliawii In 
ptirant liasrs. l‘’onr tnnintf ratiiros arc s€- 
lortarl liy niaaiis of a )Mila 4 position wava- 
rhantJa switoli riparatad tiv tho kimP diraatly 
nndar tha tnniiitf aontml. This kiioli also 
actuates a sliding mask boliliid tlie dial 
saala so that only tha grarinations tone- 
sponding to tha hatnl in nsa ara illnniinatad. 
The four raiigas are as follows; 

111 (t<ip S4*alai. ooU to l.ohO ka.—.'Td to 
LMmi inatars: i'2i 1.4riO to ;;.7on kr. 

81.1 inatal’S : (*»l to it.lMIO ka. 

to inatars: t4i s..".no to -j-j.iMnt ka. 

to Ki,d4 matins. 

To tuna tha l.F. systain tha iiutpnt of lha 
si'i'vii'a <»salllator shonltl ha I’lninai’tad ha- 
twaan tha 4*outrol-grld aonin*ation of VI and 
tha ahassis. tha n«giilar <*iunieatlon of the 
aontrol.grid of \T haiiig ratnovad. .Xd.insi 
tha ♦» triininar saraws for iinixinniui output 
as iiidiaatad on the output tnatar aoiiiiaalad 
in tin* r»“produaar unit, lio not atHoupt to 
align tlu» r<*aaivar hy aar. 

Tha first operation in tha tuning of tha 
IhF. system is tha setting of tha trnl* air- 
auit in tha antenna system. Tha aiuidaiisar 
and aoil of this aiiaiiit ara diraatly ninler 


tin- varialda ^•otldaus^•r towards the front of 
tha ahassis am) tha adjustluaiit is aiiassilda 
from the hottoiu of tha ahassis. This air- 
anil is tuned to 4S,% ka. and serves to pre¬ 
vent tha raaaptiou of interfering signals. 
As the serviaa os4'illat«»r Is arranged to op¬ 
erate at 48o ka,. the reaaivar should ha so 
tuned that tha varialda aoiidaiiser is at its 
luaximnui aapaaity. Thau, set the serviaa 
osaillator at 4Xo ka. and adjust the lirauit 
for /■a.v//oa.xr. 

In gauging tha hroadeast hand, lirst sal 
the oseillator padding aoucleiis^'r with tha 
.verviai* osi-illator adjusted PelwefUi eoO to 
don ka. : then, the dial pointer should In- 
diaaie this fra<piauay. The oseillator pad¬ 
ding aoiidetiser ihuirth adjusting seiew 
from right of idiassis as viewatl from the 
rear) should ha a<ljnstad for maxiuniiu 
mater raailiug. 'rium. reset the serviaa os- 
tdllator at a point hat wean 1.4(Mt and l.r»no 
ka. aiMl tuna the sat a<*eordiugly. Adjust 
the osaillator trimming aoiidaiiser traar sa4- 
tion tif gang aoudeus<»ri for maximum out¬ 
put. Note that of two positions the aor- 
r»s t setting is the otu* in whieh tin* trimtiier 
is Sid to lowest aapaiity lailjusting sin'W 
turtiiMl farth<*st to the h‘ft i, Ni’Xt. tin* tritii- 
iiier of thi‘ fnmt saitioti «d tin* varialda 
i-iiiiilansi'r. first-ih‘tai-tor airaiilt, slnnilil In* 
adjusted io gid tin* maximum ont|»ut. 'I'ha 
osaillator shouhl than ha set to some known 
franueiiay ai>p>*oxiniately 1 .‘JoU k<-.. tin* sat 
lulled so that this franuauay is imllaate«l 
oil the dial and tha sat adjusta*! to inaxiiunm 
output hy hamling the adjitstalda saatious 
of the rotor ^md plate; raioNit the prorass 
at poo, Tun a ml odd ka. 

To adjust the first short-wave ha ml. tuna 
tlu* sat to lha harmoiiM* soma hromlaast 
station falling hat ween l.l’* and l.d» on tha 
dial It he haruionia of a station operating 
hetwa<*n 7-0 ami Sdd ke.i. The osi-illator 
padiliug aoudahsar for this range is tha 
tliirtl adjusting screw from the right of the 
ahassis -from the rear. Adjust this <‘on- 
dausar so that the signal halng used as a 
test standard aomas in at ilia aorreat point 
oil the ilial. 

'The r«‘ai‘lvar should then he t ilUi'd to the 
liarnionh* of some hroadaast station hatweeii 
:i.l and ;5.7 on the <llal ami tha triniimT 
adjusting saifW at the extreme left end of 


the chassis (when faring the rear of the 
set) adjusted for inaximnm oiitpni. 

I’or the sernnd short-wave hand, a simi¬ 
lar pro4-adiira should he followed, adjusting 
the osaillator pad tthe saaoiid adjusting 
saraw from the right end of the eimssisi so 
that a signal having a freipiemy of frmn 
."i.ri to -I megaeyales is rea<*ive«l at the aor¬ 
reat jdaae on liie dial aalihralion, la this 
rase tlieie are no adjustments to he made 
on tile liigh-freqiietu’y end of the saah*. 

The adjustments for (he last short-wave 
hami should he made in the same mauiiar 
as tlios«* for the lirst short-wave hand, 'I’lie 
• isaillator pad iextreme right-hand adjust¬ 
ing saraw. faring (he rear of file ahassis> 
haiiig adjusted so thai a test signal having 
a fnupiam'v of from s.."* to lu tnegsM-yeh*> 
is r<-aelve 4 i at the aorreet point on the ilia I 
aalihrution. The sat should than ha tmiad 
to a signal falling hafwiim 17 and '2'2 on 
the dial and the trimmer aoudeiiser iseioml 
screw from the left end of the ehassis. rac¬ 
ing the rear of tha sat) adjusted to give the 
tnaxiimmi uutpnl. 
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STROMBERG-CARLSON NOS. 55 AND 


(Remote station selection; amplitied 


56 TE-LEK-TOR-ET 8 TUBE SUPERHETERODYNE 

A.V.C.; exceptional tone quality; tone controls) 



This system of eorjtrul 

permits th*- optM'utor to turn tin* rerojviT 
on ami off, control v<»lnnie. time for any sta¬ 
tion on the <lial or time, Jiist by “feci/' any 
of a pre-seleeted ;;nnip of eiirlit stations, 
('oiitai’ts in tlu* tnnin;r meelianisui auto¬ 
matically stop tlu* tun in;: dial at th e s»»- 
leetcHl station. The constants of the com¬ 
ponents are as follows : 

Condensers Cl, inia;:e adjuster; C2, C;{, 
C4, Co. Cd. C7, C12, C2S, C2!i, ,Uo uif. ; 1'8, 
C2.'l, .04*mf.; CO, series padder; iTO, l.b\ 
trimmer in remote H*lee|or : Cll. Cdn. .nol 
mf.; Cia, C14, Clo. Cld, c:i;;, 1,K. trimmers; 
<T7, CT8. < .*?!. c:i2, Co-4, .:Pnif,; ciii, c:;t;, 
c:i7, S mf.; Ci’O, cji, cn^ C4;;, lop mmf.; 
122, C2r,, C 2 d, Cdo, A mf. : r24. C42, .2-mf, ; 
C27, ,004-mf.: C2.S, C.'IO, .Ol-mf.; C40, 

tiiennostatic eon<lens<*r in remote seieetoi* 
os<-ilhuor ciicuit; C44, ,0(i2*iiif, 

ib-sistors IM, Ko. Kii. uop. poo, ,1-me;:.; 
K2, iti2. u.;i, t;t»o oiiuis; iiti, pin. itid, 


itt.ooo <dinis: p4, itt.mm olmis: ltd. .um) 

ohms: i{7. itid, K2r», iri.noo idims: p.\ 14 
ohms: Pb. 47 olnns: IM4, 4,nno oimis: Pir», 
Kilt, P2!t, ,2o-me;:.: 1417, PIS, 2.nnn ohms: 
P21, K:t2, 2 iiuvs,; K22, P2d. 2ttn ohms: 
1424. loon ohms; 1427, I42S, : 1420. 

:;,ooo ohms: p:;:;, r»,ooo ohms; 1424, i.io 

ohms ; 142.0, 4;oo ohms. 

Volta;:e i‘eadin;:s are obtained hy nu'asnr- 
in;: between Hie various mho snokot ion tarts 
and the bases with the inbes, speaker, and 
<*able pin;; in place. Kefer to the numbered 
illiistnition. 'riie followin;: liuures are for 
a line potential of I 2 tt V, and nsiii;: a hi;:h- 
resistance meter. 'Pile volume control should 


be set 

to 

the 

full-oo 

position. 



Tube 




Termimi Is 



'l‘y pe 

1 

• » 


4 2 

d 

7 

VI 

« 

1 12 

72 

2.S 2,N 

* 


V2 

« 

142 

72 

142— 2 

2.2 

m 

V2 

« 

142 

no 

d.s iis 

* 


V4 

« 

142 

no 

0 1 

d,4 

* 

V2 

m 

1 10 

4 

d.2 4b2 

* 


VI; 

m 

2du 

2d0 

0 17 

• 


V7 

« 

2dn 

2i;o 

0 17 

« 


vs : 

2S0 

200 

200 

2S0 




• Heater voita;res are read as follows : VI. 
1/t;, d,2 V.: V2 1/7, d.2 v,: V2, i/i; 2.2 

V. : V4, l/«;. 2.2 V,; V4, 1/7. 2.2 V.:’ V2. 

1 d*, 2.2 v.i;, t/d, 2.2 V.: V7. l/<i. 2.2 v.: 

Vs,^ 1/4. 2 V, 

The speaker socket measures as follows; 


V ».78 V?. 6*7 

Vi. S 6 

V 4 . 7*7 

V 5.55 

0 . 


1 5 • c> 


-®o ‘®oC 

6 7 » 



• 

39 •a 

LOOlfiNC AT wiBiNC 

LOOKING AT tNStOE 

cr SELrCTOR. 

BOTTOM OF Ch*$5IS 

V 6 .?*& V 7 , 7*5 

V 8 . 5 Zi 

SPCAK^i.1%. 

CONNECTOR. 

0 ♦ e ® .. 

• 4 ©4 

0 • 

■o''.' 


*0 lO 

QOS 0 

6 ^ 

0 « 

4 3 

* 0 4 

S 

,0 Os 
?.** 

LOOkiho *t INSIOC 

INS' 

DC 

bottom 0^ CHASSIS 

BACir Of 

OASC 



terminal 1, 0 V.; 2, + 2G0 V.; 3, + 270 V.; 
4. 4 - 270 V,: 2 . 4 - i;jo y. ; d, 0 V’. 

Addithuia) volta;r<'s may bc» measured di» 
reetly across the eorreet terminals. 

As the I.F. eireiiits of this reeeiver have 
been aii;rned at the factory by means of os- 
cjllny:raphs, thr n -nUffinnvHt 0 / the /./*’. cir. 
t utfx .'thotihi tiol be ut tetupfetK 

t tne 1 ,K. arnplilier, v;;^ aets as a smnal 
i'haimel onl.v. and the output is fed to the 
duMles of \ 4 ». The audio freipiency currents 
lesiiltin;: from the recMificatioii of the dbuies 
i.'* fed throii;:h tlu‘ triode piirlion of V2 
wlueh ac ts as an A.K. arnplilier. 

'Phe other I.K. arnplilier. V4, aets only as 
an “simpiilie<l A.V.C.*’ channel. The I.K. 
output from the pentode portion of this 
tube is fed to 1 lu» diodes of the satiK* tube. 

The I>.C, volta;:e developed in the iljode 
cirenit is used for the .\.V,C, voltam‘. and 
is fed baek to the control ;:rids of VI and 
\2 throu;;]) a conductor in the remote <•able. 
A portion of tliis voltage Is also ap- 

pliet) to the <0111 nd-u'iid of V;; to ;:iv(* u 
partial i-ontrol of this tube. 
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CONSTRUCTING A 
6 V. D. C. AND 110 V. A. C. 

(DUO-CHANNEL) 

50 W. P. A. SYSTEM 

LOUIS GANCHER* 

Last August we described a 20 W. unit, the first of a series 
of amplifiers designed to operate optionally on 6 V. D.C. 
and 110 V. A.C. A 26 W. design, Part I, appeared in the 
September issue; Part II in November; and Part III in Decem¬ 
ber. The 50 W. amplifier described below incorporates 
still newer design features. PART IV 



Fig. A 

Duo-channel, 50 W. amplifier; front view. 


T here has at all times existed a de¬ 
mand for an amplifier system capa¬ 
ble of delivering 50 W. of undis¬ 
torted power, but the cost of pur¬ 
chasing or building and maintaining 
such a high-powered P.A. system has 
always been almost completely prohibi¬ 
tive! 

In addition, 50 W. amplifier systems 
designed prior to the introduction of 
new tubes and systems, present many 
electrical and mechanical “handicaps.*' 

Comparative Costs 

Let us consider first the relative dif¬ 
ferences in cost betw’een previously de¬ 
signed “50 watters" and the new model 
illustrated in Figs. A. B and 1. first stat¬ 
ing facts and later exemplifying them in 
detail. 


Average Comparative Specifications 


Desigii 

“Old” 50 

“New*” 50 

Factors 

W. I’lilt 

\V. Unit 

Fow'cr consump- 

tloi). full loud 

500 W. 

150 W. 

Power consump- 

tion, aver, load 

500 \Y. 

125 W. 

Pow'cr consump- 

tion. no load 

500 W. 

105 W. 

Aveiilnhle chaunela 

1 

o 

Weight 

140 11)8. 

.51 lbs. 

Size 

18x20x9 in. 

18.xl0x9 in. 

Number of stages 

3 

4 

Post of tubes 

$6.5 

$10 


♦ rresident. Coast-to-i*oast Radio Corp. 


Cost of amplifier 

(approx.) $200 $85 

Inasmuch as this amplifier draws only 
150 W. at full load, it can be operated 
from any 12 V. D.C. rotary converter 
producing 110 V. A.C., supplying 150 to 
170 W. output. 

(For dual-powered operation, dynamic 
speakers and phonograph motors are 
available for optional operation from 
either a 6 V. D.C. or a 110 V. A.C. power 
source.) 

Employs Class B Tubes 

The selection of the 53 type tube for 
the output stage was a matter of logical 
sequence, inasmuch as it combines in 
one tube every desirable performance 
characteristic, providing the following 
features: 

(1) Production of high volume output, 
requiring low plate voltage; 

(2) Low plate voltage insures mini¬ 
mum breakdown; 

(3) The closest approach to class A 
pow’er output; 


(4) Low plate current consumption; 

(5) Optional operation from a 6 V. 
D.C. motor-generator; 

(6) “Indirect heater’* tube (cathode 
type) precludes hum; 

(7) Rugged internal element design 
assures long life operation. 

The first tw’o A.F. tubes, of the 37 
type, were selected to permit optional 
operation on 6.3 V., A.C. or D.C. If 6 V. 
D.C. operation is not contemplated these 
two tubes may be replaced by the 56 
type. 

To secure an output of 50 W., previ¬ 
ous amplifier designs usually used a 
tube complement about as follow’s: one 
type 56 tube; tw’o 59*s; one 80; two 
845's; and two 866’s. 

Flexible P.A. Amplifier 

The circuit used consists of two 
stages of resistance-coupled amplification 
branching off to tw’o individual channels, 
each one of which employs its own 
“driver” and pair of twin class B power 
output tubes as show n in Fig. 1. 

(Continued on page 499) 



Diagram «< tha “la,t wort" In high-power P.A. «yrtem« for opllonal 6 V. O.C. and 110 V. A.C. operalion. “Coveraga" I, aufflclenl for an audience of 6,0001 


482 


RADIO-CRAFT for FEBRUARY. 


1934 





































































































Radio's CREATEST 
Servicing Ro«»k 

Tht* C.Of#tjp/c*/C* 

o/ €Jir€*uii J^iufjruttMS 

puhlisii€*ti! 


In OXE VOLE31E of over !2,300 Pages 


This 


Extrt§ f ore#—/.oo.vc>/c>#f/ //o«f#t#l 


Rut iliis Ri^ V<»Iiiih«‘ on «»ur 

DEFERRED PAYMENT PLAN 


Here are two of the most surprUin^ announce¬ 
ments that we have ever made to the radio trade 
and we know that it is such jfood news that 
every radio man will be Kreatly enthused. 
FIRST—that the three editions of the OFFI¬ 
CIAL RADIO SERVICE MANUALS have 
now been combined into one bi« volume of 
over 2,300 pafres. 

SECOND- -that this new single volume of con¬ 
solidated radio circuit diagrams and complete 
radio servicing course can be bought on a de¬ 
ferred payment plan—and at a big saving. 

It is needless to say how valuable the OFFI¬ 
CIAL RADIO SERVICE MANUALS have been 
to members in every branch of the Radio In¬ 
dustry, and how many thousands of each edi¬ 
tion have been sold to manufacturers, jobbers, 
dealers. Service Men and experimenters. But 
we must emphas.ze this one fact; Service Men 
now realize that they are tremendously handi¬ 
capped without the full set of Gernsback Man¬ 
uals. So much so, that those who have pur¬ 
chased only one or two volumes, are NOW OR¬ 
DERING THE MISSING BOOKS. They want 
their files to be comp/efe. 

The complete book gives you a volume of over 
2,300 pages with over 5.500 diagrams, charts 
and photos. There are absolutely no pages or 
illustrations or diagranu) duplicated. There is 
no radio book published today which is so mod¬ 


ern, up-to-the-minute, and which contains po 
nmch useful information as is to be found in 
this single volume. It a book that will outlast 
any other radio book in print. Look carefully 
at the illustration of the complete edition on 
the top of page. It measures 9" wide 12'* 
long. 4^^" thick. 

Included in this volume is a complete radio 
servicing course. This course covers every step 
needml to learn the servicing business . , , from 
start mg in business . . . materials needed . . . 
and how to go ab<iut servicing receivers and re¬ 
pairing other radio equipment. This course in 
Itself, is actually worth the price of the entire 
book. 

Our new plan now enables every radio man to 
get this single volume—a Complete Directory of 
all Circuit Diagrams, of over 2,300 page*, on 
deferred payments. You can order this book 
irnmedlately—get it in a few days, and use it 
while you are doing servicing work. You can 
make the first few calls pay for the entire cost 
of the book. 

For you to get this book is quite simple and it 
IS sent to you as soon as your order is receivwl. 
■\ou pay for it in small monthly amounts which 
can be taken from your earnings. If you were 
to buy the three volumes separately, the total 
cost would be $17.00, including the supplements. 


Now you can get the 

1931 OFFICIAL RADIO SERVICE MANUAU 
with Supplements. 

1932 ptTlCIAL RADIO SERVICE MANUAL, 
with Supplements, 

and the 1933 OFFICIAL RADIO SERVICE 
MANUAL Complete 
at a big saving. 


MANVALS. WITH SUPPLEMENTS. "iN ONE 
VOLUME, WITH HEAVY BINDER IS ONLY 


Sll.OO 


You buy this l)ook this way - 
Send $3.00 with order— 

Pay $5.00 to Express Company upon receipt of 
book. 

Send $3.00 thirty days after receipt of book. 
Send $3.00 sixty days after receipt of book. 
Total $14.00. 


YOUR ORDER, WE WILL ALLOW YOU A 
10 % DISCOUNT, THIS CAN BE DEDUCTED 
FROM YOUR REMITTANCE. 


IMMEDIATE SHIPMENT 


OVER 


2^300 Pa^es 


TRIN IS THE 4,iREATE.ST SINI^LE 
VOLUME RxlDIO ROOK I.N PRINT TOILIY 


96-98 Park Place 


GERNSBACK PUBLICATIONS, Inc. 


3M4tii CoMgpon T'ndutfl 


I G/RNSBACK publications. Ine., 

96-98 Park Place. New York. N. Y. 

I fienr 

! , “nlanre with your Stieoial Offer. 1 enclose 

I herewllh 93 . 0 (| flr.t payinelit tovxHrfl tJie One- 
I \olume lUslIo .Manual. I'lease forward it to mr- 
• promptly. I pun rer. ipt of the Inxik. I slull Pay 
I exprea^ roiiipany f’l.OO. Thirty days later I shall 
I send you $3.«(i, and sixty day-* after re-'elpt of 
I book. I shall send you niy lad payment of |3.no. 

I If you want to take adrantace of the Special DU- 
I count of 10%. n-mli only 112.60 with this coupon. 

I Name ........ 


I .Xdfireas 

I 


New York, N. Y. ( city ... state . 
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RADIO-CRAFT’S INFORMATION BUREAU 

SPECIAL NOTICE TO correspondents: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient Information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. Be SURE to sign your name AND address. 

Those questions which are found to represent the greatest general 
Interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. 0. D. 

Inquiries can be answered by mail only when accompanied^ by 
25 cents (stamps) for each separate question; answers are subject 
to subsequent publication, if considered of exceptional Interest. 
Other Inquiries must be marked “For Publication.'* 



VOLTAGE ON TUBE PLATES 


TYPE IA6 TUBE DATA 

Mr. II. I*. Zlii’ii. York. I'rima. 

H}.► Tlir [UMiiitr and s4n-k<‘t layouts of tin* 
IH'W l.\d •-* V. luWo ns in tlir N<»- 

vrmhor. issno of K.muo-i'uaFT do not 

wliirli is tli<‘ I'orrvrt onoV 

If tlu‘ |iroii;r diatfruni of Kitf. ‘Jli in tlio 
I U'i'oiiilM'r, l!>dr; issin*. patfi* -dN. of t.rids I 
and '1 is (-(nTort, tlion tin* positifnis of tlioso 
uri<ls must he revoi‘S4‘d in Fi;:. 1 on pa;io -hd, 
of tli«‘ .VovemiMT. IJdt:; issin-, 

(A.t \Vi‘ are prinllutf on Ihis ptitfe t FI::, 
a eorreete*! diagram of the sorkid lay- 
4 Uit for tin* illustration tliat appean^l on 
patfi* -hr, < li.MitO’FuAKT. .N44vemlM'r. llt.’l*’,). It 

will he »ioti«’»‘d tint I the ih^si^'iiations «ui 
tJrids 1 ami li have Ihmui n*vers«'4i ami n^iw 
with tlu* iliatrrani in tlu- followin;; tlte- 
reinhert issin*. 

GANG CONDENSER 
APPLICATIONS 

Mr. I. on is Miimtel, Indiana pedis. 

Irid. 

ttj. ► I have a 4*4uuh'ns4*r whirh was 

nnole for tiinin:; a siipei-lnd'-rodym* sd. hut I 
want t 4 > use it oil a T.U.F. joh. I’an you tell 
uu* if this is possihh*; and if so. how': 

(.\.) There an* two ;:em*ial typ4*s of tfatiu- 
ty[»e <-oTuleM>ers in ns4* in snperluUenMlyrM‘S, 
tiolay. Tin- lirst 4if ilu'se contains Imlividiial 
eomh‘ns 4 *r sections that lum* .'tintifut’lif shap4*4l 
plat 4 's. In otln*r wonls. this type 4»f coiiden- 
ti<-r eoiisists of h1i‘nti«‘al units :raiim‘<h Itt 
this t.vpc of eoinh'iiser, ’’laHhlintf*' • in-nits 
are irs 4 Ml to iM‘i-nut tin* 4»sc-iiljitor tunini: c^ui- 
d4‘ns4*r t44 c4,vcr tin* n-ipiirefl frc4pi4ni4y hand 
whicli. as y4ni know, is ii44t tin* sann* as tin* 
oth4‘r tuiUNl 4-iriiiits in tin* s4-t. 

T’he seeoinl t.vp<‘ 44f uaiu:4*d e4»ndenser ns4‘s 
imlividiial seitlons that hnv4» •njJrtrttUft 
shapejl plates. In other W44nls. tin- 4,s4ilhit4u- 
s4‘4-ti4»n d4M‘s n4»t hav4* tin* sann* shape plates 
as th4‘ f4ther sccti4Uis widi-h |M-rnii»s th4‘ latter 
4 ir 4 iiit to r4iV4*r the r4‘<piir4‘4l hand 44f fn** 
4pien4-i4*s with4>nt r4*s4u-tinu to “psifhliiitf” eir- 
4-uits. 

All tills exphinatiitn is f44r the pnrposi* 4if 
tellini: yon that if tin* 4on4lens4‘r that you 
have has indivi4inal .S4*cti44tis that are iih'nti- 
4-al in s!iap4‘ arnl iiunih4*r 4,f plat»*s. you 4sin 
use it in a T.lt.F. set with no diflieiilty. 
Y 4 >ii I'antnd us«* the other typi.* of <-4ni4l4*tiser 
4oiiveniently for this purpose. 


Gt . 

GZ 

64(CAPi -- PLATt 


fek _ 

flK (CAP) 



■Br^- PLATt 



(TOP View 

[ 1 

1 HCATCRS J 

1 

T ^ OP 

/ sqcxr; 

^HtATtRS^ 


Fig. 0-232. above, Fig. 0-238. right 
The correct socket layout for the 1A6 penta- 
grid converter is shown above. 


The circuit diagram of the RCA-Victor model 
AR5006 ultra-short-wave receiver for mobile 
use appears on the right. It will be noticed 
that an extensive filter system prevents inter¬ 
ference in the power supply unit from affect¬ 
ing the operation of the receiver. A noise 
suppressor controls the signal-to*noise ratio 
by varying the sensitivity. 


Mr. Fr4‘d < )«*slcrri*i4*lH*r, rhi4'ai:4t. 

I'l* . M . 

Hi.i I liavi* just huill tin* M riph-I win r4*. 
4 - 4 *iv(‘i‘ 4l4*s4‘iilM*4i ill tin* .\[Uil. Ih.ll! issll4* of 
Uahio-Fuakt. I luiV4‘ r4*4*4iv4*4l liin* r4*siilts 
4 *.\ 4 - 4 -p| that witli tin* tivkh-r 4-nil Iiis4-rt4*4l hunl 
w 1 iis|l 4 *s ami s4-r4‘4*4*h4*s h4*;:iii. With the tU’k- 
l4*r 4-(iil n*iin»V4*4|. iln* stati'uis 4-4uin* in twu 
ami thi* 4 ‘ 4 * at a tiim*. witlntiit tin* 4>hJ'*4-ti«uialdo 
n4ils4*s. 

I in4‘asin-4*4l tin* plat4* V44ltJi::p on tin* type 
•J7 4 l 4 *t 4 ‘ct 4 U’ tnhc ami tin* n4’4*dli- haifly ni4k- 
4 *t*s. I iis4*4| tilt* 4n-4llnary ‘ U” ha(t4*ry V4>lt- 
in 4 *t 4 *rs. What 4-aiis4*s tin* S4*t t4» 44p4*r:il4* 4411 
su 4 -h Inw idali* V(»ltap*V 1 mm»s this afT4*4-t tln^- 
nntpnt 44 f iln- i-4*4-4‘Iv 4T In i-4*spc4-t |4> vuluim*: 

tA.) Tin* 'rriph*-T’wl!i i-4*4’4*iv4‘r is a 1 * 4 *- 

p’ln’i’atlvc set. ami lik4* all si*ts of this t.vjii*. 
it is snh.j4*4*t t4» wldsth's wh«-ii liinlim. if tin* 
annnint 4 if rcm‘n«*ral hui Is not t-ar4*fully <-4Ui- 
ti'(dl4*4l, W4* h4*li4*vc that if y4»u will pra4*ti4-4* 

tniiiiitf tin* S4*t with tin* ti'-kh-r <-oil in tin* 
cii'(-uit. Hint .V4U1 will sjmui h*arii Imw t4i rjper- 
at 4 ' it wit In Hit tin* aniniyiiitf wiiistl4*s, TT.v 
i- 4 *dm*iiiy: tin* tiuuiimt* of ii4-kl4*r turns. 

IJc>rai-4lititf tin* ni4*asni-4*m4*nt 44f plnti* V44ltam* 
4411 tins r4*c4*iv4*r. a V4iltnn*ti-r sin-h as tin* 
41114 * y 44 ij ns4*4i is not pi-ai-ti4-al. as it lias a low 
rcsisia 111 - 4 * and foi- tliis n*as44n draws S44 nim-li 
4-urr4*til from tin* i-<*i-ti1l4‘i- tiiln* tlmt if** out¬ 
put is n-4|in-4-4l^ whi4*h m-i-nuiits f44r tlie 4*x- 
tri*iii 4 ‘ly I 44 W V44lta}:4* in4li4*jit4*4l. 

T 44 iii4*asiir4* fin* phi to voltam* of a r4*4 4*iv4*r 
wliii-h 0 I 4 tains its i444W4*r from a 11 A.H, po\v4*r 
iinil. it is ii4*4-4*ssary to use a vr4lIiin-t4*r wil!i 
a very liijrh iiit4*rnal ri'sistain-'*. In titln*!- 
words, ti V4*i-y S4*iisitiv4‘ nn*t4*r inov»*itn*iit with 
a hitfh-r4*slstati4-4* niiiltipli<*r t4i inci*4*as'* tin* 
i-aii'.:4* t44 tin* 4l(*sir4*4l tnaxiitiiitti. 

Suf-li tii 4 »ti*rs ari* sahl t44 liav4* a i’c>.istan4’«* 
44 f l.hiMi 44 lims p'*!’ V44ll. whhli woiihl niak'* a 
total r4*sisfam-'‘ *»f .-o-in4-u. (‘2.4h.ooi) 4»htiisi 

f 44 i- a ‘JoO V44lt S4*ah*. HlTn* ah4iv4* r4*sistain-4* 
per V4dt is tin* usual S4*nsitivity for instru- 
un*iits iisnil for radl4r wfu-k.i 


ULTRA-MODERN SUPERHET. 

i*j:;.' 4 i Mr. N. .1. l>wyt*r. Wooflsidi*. L. I.. 

V. 

ft^.) I am till amat4*iir s4*t hiiihhT. m*w to 
tin- ra'li*' uann-. ainl 4h*4’i4l'-4l I'* huild tin* 

Fit ra-Mo4l4*rn SiiiM*rht*ter«dyin* receiver de- 


scriheil in IIaDIO-Fraft (October. 10:*2 amt 
ocIiiIm*!-. ih.*;:: 1 . for the purpiise of mdtiiiK 
ac'iuainteii with sup4*rhet. cir4-uits. 

Ilaviti:: tiuisluMl the S4*t, tuin*!! the iiitcr- 
nn* 4 nat**s to ITo ki-. ami mljusteii the K.F. 
Irimiin't's. I tiinl that the S4*t has no volutin*. 
It has M*le 4 -tivity t'l a i-ertalii 4*xt«*nt hut im 
power t <4 4 'nahle it to pii-k up iHstaut stati*ms 
at aii.v vitlunn*. 1 have m'tn* ov4*r the 4 ir- 
(-iiir ami tiiid it wired 4-44rr4‘CtI.v. Tin* vnltam* 
hctweeti tin* plate and lilameiit 4>f the ^AH 
tubes is in eX 4 -ess 44f iimi \ , I'Ut wln*n it is 
t- 4 *dinvd tile volume is 4’Ut 4l44\vti. Fan you 
help me? 

tA.i It is evi4lent from Mr. I>wy(*r*s 4le- 
s(-ript 14411 that his set Is imt alitfm*4l C4irrecily, 
'ITm* pro4 edur4‘ f4ir alitfniii:; a superln*ten44lyuo 
re4-ejver is imt an 4*asy thim: U^r a per.s4ui 
not \V4*U a4-4iiiainr4*d with this type of cir- 
4-nit. 

As the a4ljustm'*nt i4f a set su4*l» as tin* 
Fit ra-M4 44|4‘i-n Super r4‘'pilr4*s tin* use 4)f a 
4-alihrat4*d 4»s4-ilhit4>r. we a4lvisc Mr. Owyer - 
as W 4 * have 4*V4*i-y otli4*r siii>4*rln*t- hiiihh*!*- to 
niak 4 * an 4)seillator ami '"alihrate it. h4*f4)re he 
mak'*s an.v s4*rioiis att4*iiipt t4) tnin’-up tin* 
S4*t. (’4instruerioiial d4*tails for tiiakiiii: and 
4-alihratitu: simph* and 4*fr4*4’tive servic4‘ 4)s«*il- 
hi!44ra hav4> ap]>4‘an*d iti past issu4*s (K.uiio- 
FkaFT. .Vuitust pii;:4* '.nil. where n-iiahh* 

aliirnin;: itistruetions will also la* fouml. Kx- 
((‘iisive lnf44rmation on aliirtiini: proivilure al- 
S.4 has app4*ai*e4l in nunn^roiis lssin*s of the 
UaoIO-iTsaFT Ihlftl ShrrtM, AlS4> S4‘4*. ‘•Tin* 
Siii44*iTieterod.vne F»4 44 4k.*' Iiy (Myile .1. Flti-li. 

V. T. VOLTMETER DATA 

i‘j:id 4 Mr. .l•4scph F. So44s. I'assah*. N. .T. 

Hi. I Some tinn* aao. I piek4*d up otie 4)f 
tiiv It.vruo-FjjAi’T rna::azin4‘s aii4l in it I found 
a i-in-iiit «4f a dynatr4in vacuuiit tuln* V4dt- 
tii4*r4-r. Th4* Itistnn-tions 4li4l imt itn-linh* u 
I alil'i-athui i hart 44r 4i4*tails f44r mnkiiii: the 
4 alibrati' 4 ti. Will .V 4 ni please tell me how I 
• an (-alihrate my nn'ter? 

t.\.i Iiif-irmatioii 4 oticerninn the i-alihra- 
tdou of va4-itiim tnlic vc4ltm'*ters has ai)p4*ared 
In past issin-s t !{.\iuo-t'u.\KT, l*4*hrnar.\ IP.,-. 
l)am* 44 * 44 ; atnl 4P::). We tfiv.* a mapizine 
r 4 *f 4 *i*en 4 -e as the Itiformatioti ther4‘in >rlv4*n is 
far ni44r4* 4*xtensiv4* than we could in4*lU4l4* in 
an it4*m in this Ihireau. 

(2:47» Mr. S. M. I.ockwo4 44 l. iTiica^ro, III. 

{CuntinuLil on /ni'/c oOl) 
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THE RADIO MONTH 
IN REVIEW 


{Cont hturd from jutf/c 455) 



A Si'MMAKV or Tin: Hatsox nKroiir 
I'nvlv Sum htiH rvtlurrtl the number o/ bin 
•’air roitrs " from ireU orer <;ou to 5S5. 


THAT BROADCAST 
SITUATION 


0 .\K of fho wido-awako 
lH»y.< in tlio rical 
division of fho iM^part- 
DK-nt of I'onnneno, La\vn‘n<*o 1). Uatson liy 
innno, has just <-oniplot<Ml a snrvoy of tin- 
liroadrast fai*illti«‘s tlirou^rhont this litth* old 
worhl of ours. Thon* aiv soino very intor- 
osiiii;; farts hid<hMi away in fricml Hat sons 
list, rnrlo Sam has rrdnrod tin* niunhrr of 
Ills “'air voires” from a iiumlM*r woll ovrr thto. 
rrpiosrntin;: mon* than half tin* world’s total, 
to tin* prosont nunihiM* of 5.sri, 

llowovor, whilo tin* W S. has sern tit to 
tliniinlsii tin* nnnilo'r of hroadrast “<nMli*ts“ 
tas tin* exports at NUt' aptly term their <*liain 
statiotisi niosr of tin* world has heen inisy 
jinreasin;: tln*ir nninher. 

The Hat SOM list shows the newly reeo;:Tn7,ed 
country of Knssia as rankin;: seeotnl to the 
1 nited States. 'i’hey hoast of 7^5 stations, 
fioine of whieh are amonj.' the lar;:est. t'anada 
is thiial in the list, with d.;: the eontineiit 
of Australia ranks fourth with do : Tiiha, 57 : 
Mexico, 55: \r;:entina. 55: rnt;ruay. 55; 
New Zealand. 5 l* ; and Sweden. 55. 'Plus does 
not take into aeconiit Kranee, with 51i : tier- 
tiiany, with 5d: and tJreat Hiitaiii. with 15. 
'rile last-ment ioneil World power is reor;:aniz* 
in;: its hroadcastin^ stnn-ture which accounts 
for the small number of stations. However. 
tl*ey are snhsrantiaily more powerful than 
When wily John Hull had more. 

As an aft<*riuath of iln* late lamented 
Mexico t'lty conft*n‘nce t K.\iuo-('it.\rT. .lann- 
ary 1!I54. pa;:e ;;!nii a Waterbary, t'onn.. 
newspaper has sent a reipiest to tiu* boss 
tTeileral Itadio i'oininissioner Lafount » for a 
license to liroadcast with nnlinnt«*d time on 
155*1 kc. twi‘11 below the former broadcast 
fre<tneney limit si. denial ('omniissnuier l.a* 
fiUint has not yet ;:iven a disposition id the 
case, but in the editor’s humble o|)inion, no 
answer will be found to the firoldem until a 
detinite settlement of the freijuency allotment 
question has been r<*n<‘he<l t K.MUo-ritAPr, 
January lldU, pa;:e 5n0i. 


SUN SPOTS AND 
MOON RADIUM 

W i: liave all been bear- 
ill;: niiieh about eosniie 
rays, sun spots an<l- 
thodike, during tlie past year and probably 
womlered wliat i liey are all about. 

And now eomes anotlier scientist and as- 
tromimer, hr. Harlan T. Stetson, of the Ter- 
kins t H»s<*rvatory at tilijo Wesleyan I’niversity, 
who eompJjeates tin* situation still further by 
tellin;: us that the moon also affeets radio 
re4-eption- as thoii;:b sun sjiots, static, inter- 
fcr<*ncc and <'osniic ra.\s were not eiion;:l) ! 

In iei)ly to an impiiry by the eilitor Hr. 
Stetson says: *‘resean*hcs in the investi;:ation 
of the correlation of solar ai'livity with radio 
reception have been ma<le eotitinuonsly at the 
!V*rkins Observatory on the intensity of radio 
reeeption from WHHM, t’hiea^'o, since the 
early part of Itl.hi. After <*orreetioM for the 
twili;:ht faetiu- and the major trend id chaii^'e 
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Poor Tubes Ruin Radio Reception 




New RCA Tubes Improve Radio Reception 


RQq 


TUBE IMPROVEMENTS 


that put new life in your Radio 



Don't buy any tubes today with¬ 
out knowing that yon art* getting 
tliese 5 remarkable imj)rove- 
nients that will really put new 
life in your set! These great ad¬ 
vances have come out of the RCA 
Radiotron Company's laborato¬ 
ries, developed by world-famous 
engineers for you. You get them 
in RCA Radiotrons and Cunning¬ 
ham Radio Tubes . .. and tlie'*»e 
two tubes are the only ones ac¬ 
tually made and guaranteed by 
RCA Radiotron Company, Inc.., 
to give you these 5 great 
improvements. 

Have your dealer test your 
tubes. Replace the worn-out ones 
with these new tubes. You will 
get a new thrill out of radio. 
RCA Radiotron Company, Inc., 
Camden, N. J. A Radio Corpo¬ 
ration of America subsidiary. 


1 


HERE ARE THE 5 POINTS 


Precision Construct ion ... makes 
e\cry (uhe a‘*matcheil” liil)e. 

.More Flllicient Callio4les...a.<*«ure 
unit'omi performance throughout life. 

Improved Heater Design . . . re- 
iluccs hum, eliminates noise from 
healer - cal ho<le 
circuit and gives 
quick action. 

HigherVacuiim 

. ..re^ulls in quiet¬ 
er operation. 

Cooler Grids... 
prevent find na¬ 
tion in volume 
due to erratic 


4 


5 


tube per 
formance. 


Y. 
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Efery Nttied figurr, 

Ewtry Sbgrlcal ind Special MetLod 

IPS- th* 

Whole Field 

MATHEMATICS 


Now in ONE 
Handy Volume! 

For tl>r* fir«t timo.vuii fan havr this Wfalth of prar* 
tical mathfinjitical informal ion, rovorint' e'vrry 
Irailf anil ho^inpwi, roti(lfM'>-<l inlo oiif handy Imok 
for i|iji<-k ri’ffrfiiff. This voliinir imts ritfht at your 
fin^rT tips instunt facts and fontiitlas for making 
rv<*ry kind of inathftnatical calrnlation. From hun- 
ilrrds of dilffiiMit soitrivs. this pricrlfss infonnation 
has Immoi irathfied tojrfllnT. hoiliM) down into brief, 
simple lanenaire. and applied to actual prohlems. 
Kvfr>' man in business, eveiy man in the inechiinical 
trades, cvciy man who over uses a tool or has to 
make caleiifatioiiN or estiiiiatos in office, shop, or 
home, will find here a tn*asury of money-making, 
money-savintr ideas. 


THE HANDBOOK 
OF APPLIED 
MATHEMATICS 



y 


Save 

lV2% 

on this 

Special 

Advance of 
Publication 

Offer 

The regular 
price of this 
book will be at 
least $6.00, and 
probably more. 
If you reserve 
your copy now. 
you may have it 
for only $4.95. 
Easy payments 
if you wish. 
OverSOO Pages. 
375 Illustra¬ 
tions. 150 Ta¬ 
bles. Durable 
Maroon Fabri- 
koid Binding. 


IVn imwions knowh*il(jr of 
muthi-inatics Is needed. No 
stiiJy is reiiiiiriMl. Tlie spi‘- 
cifio information yon want 
I is easy to find, by linik- 
I ing it lip ill the index. 
|L The lKM)k takes up everj- 
■ trade and i;ivi*s you prac- 
E tical nndhods, ca.'>iily 
worked formulas foV 
I solving every prnhlem. 
I Thousands of specific 
ft examples show ymi 
E just how to make 
H your calculations. If 
H| your work involves 
mathematics in 
any way this com¬ 
plete reference haiidhook 
is an indis]ten8alilo part of 
your c'quipment. It is an 
umaTtnig timesiiver for any 
one concerned with engineer¬ 
ing, architecture, electricity, 
niei-hanics, (•onstmr*von, auto- 
mnhiles, m.achiiiery, printing, 
or any other industrial work; 
or with aceounting, auditing, 
manufacturing, e«i.sts. taxes, 
or any other hnsiness mathe- 
jiiatics. No practical man. no 
house owner who makes an m*- 
ciisionul n*pair. no one who 
has a home work-shop ean af¬ 
ford to he without the valn- 
ahle information quickly 
found in this I took. 

Save Time—Be 

Sure of Your Facts 

One quick tnni to the imlex 
and yon find at oner the he>t 
mathematical methods for 
stilving your prohlems. You 
avoid tiie expensive errors 
that handicap the man who 
merely giie.sses. Think what 
an advantag«‘ it is to have all 
this information in one handy 
laKik! Take advantage of this 
oppiirtuiiity to examine the 
hook as 80011 ns it is puh- 
lislied, and save 17^2% 
the regular price. 


EXAMINE THIS BOOK FREE 

sEM:}_r^_Mor^ IfiLS_coupw_^ 

I 
I 


D. VAN NOSTRAND CO., 

250 Fourth Ave., New York. 

me as soon as published The Handbook of Applied 
Mathematics, at the Sperlal-rre-ruhllcaihm Price. 
Wlihin 5 (lays after I receive llie hook. I can return 
It and owe ncthing. If I keep It. I will make a first 
payment of $1.25 and I will pay $2.00 monthly there¬ 
after for 2 uioiitlia—$3.25 In all. (Cash with order 
$t.lI3). 

U.C. 2-34 

Name ....... 

.Address . 

City.State . 

Reference . 

Address . 



MOON ItAIUCM RKCORPIXG EOtHPMrXT 

Where Dr. Htrtsnn (Usroverrft Ihr effort o/ 
fhe htoon on rndio. 


in radio due to .sim.spots, the hoiirlj’ measure¬ 
ments of lield ill tensity here have hoen eom- 
pared with the moon’s hour angle and tleclina* 
tion. giving the n*snlts exliihited in the ae- 
companying curves. This appears to he un¬ 
mistakably a ease of lunar influence of the 
(dectron densitj' in the Keuncny-IIeavisidc 
layer. The (dinnge is so great that it hardly 
ai»pears that the small gravitational tide in 
tlu‘ earth’s atmosphere is .sufficient to explain 
the n*sults. We pretty dofliutely know’ that 
the lunar surface is largely volcanic lava. 

“Kecent reports from the Geophysical In¬ 
stitute at Naples show that the underlying 
volcanic ttirfa there i.s more radioactive than 
pitchblende. This Is wliat suggc.Ktod my hy- 
pt.thesis that the moon may he emitting radio¬ 
active radiations which penetrate the earth’s 
aiuiosplierc to the upper reaches of the Keii- 
iiely-lieavisido layer, thus directly affecting 
tlu‘* intensity of radio reception as our obser¬ 
vations exhililt,” 



SO.MK Proof of the Moon R.\dh;ji TiiEORy 
The rciation hctiricn thlvs mul rmUo. 



LATEST IN RADIO 

(('oaf/aiad from pnne 4.*tP) 
one band to another is accomplished and also 
how the potentials are applied to the lilament 



Tho diagram of the oscillator. 


Tt is interesting to note that while no 
linrinonics are nseil in the hand from 1)0 to 
inOP kc., that hy tin* use of harmonics, the 
fi'iMpiency band can In* increased to niinh 
higher vahu*s. This is dom^ hy using Ho* 
highest frcipicncy coil and running a new 
calibration curve for tin' tirst, se<'ond. etc., 
harmonics, hy wliich most of the “.short 
waves’’ ean he covered, cCalibration curves 
are not available for tin* latter service hut 
innst he made hy the operator to suit indi¬ 
vidual oscillators. 


COUNTER-TYPE CHECKER 



A simplo tube checker (No. 402). 


The tube tester presented above is very 
simple in operatnui, as all tubes with the 
same nuiuher of j»rongs are tested In the saiin* 
^socket. Thus there is no need for compli¬ 
cated eiiarts or iiistructhui sluM'ts, 

The unit supplies tllaiin*nt. voltages from 
1 to ilh V. and pidvisioiis are made to 
check duplex-di<nle ainl other eomhiiiat ioii 
tuhes. .\ larg(* meter in tin* c('nt(‘r of the 
panel indicates tlu* condition of tin* tubes ami 
also shows the appli(*d liin* vultage. 

'I’o lake care of the future, an 8 prong 
sock 4 *t hs wired inlo the unit. 


AIRPLANE RADIO RECEIVERS 

Two radio sots designed for use in aviation 
have just been inirodin ed. Tin* first operates 
from a 1 - V. battery supply and is made 
small and light for use in airi»lanes. This 
set is described on page 4.*>4 of this issue. 

’file sei’oinl. slnuvn below, is a sup«*rlii*tero- 
(lyne receivi'r (‘inploying 7 tubes, which i'J 
specitically made for use in airports as a 
‘•ground’* receiver. This set operates from 
the A.C. line. P.otli receivers have two wave 
ranges, cov(*ring the n'gular broadcast hand 
of .’."iO to l.Tuu kc. and also a shorter ratige 
which includes beacon aud meteorological 
reports. 



The aviation “ground” receiver (No. 403). 
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A NOVEL 9 TUBE SET 

(fontinui'd / rom />«f/c 47r»i 

IiiiiltK'r. 'I’lii* )si* ipf a ;i-;;nn;r 4-i»nil<‘iiscr liav- 
ni^' i*ijnal i-ainu-ities fur uai*h siM-tiuii is aii- 
uIIkt rnTi\'uiii» un'; roiulunsrr <'~t in I 'i;:. 1 
afTurds tin* ncrossai'y (‘iii)i|iunsaliiin at tin* 
lipw-freijiu'iify ond of |lie tiniin;: sculu. An 
tnijnstaiilr ron<li‘nsur. t’4. iiunnits the rrcfiv<*r 
to ho balan<T(] to indivitlnaI aiitonna systems. 

For zero*lK‘JU riMle roruptioii, ami tl»e liot- 
oro<tyno luratioti of weak pliotie stations, tiion* 
is ]M‘i»vi<l<M] a huat usrillaior. \’.s. in oriler 
to oltlain niaxliiium suiisitiviiy iliun- has iM^mi 
ini atti'inpt to inolmli* autornalir vohimu ron- 
li'oi. After all. fa<lin;: at siiort waveleiijrliis 
often is so raphl as to not imly 4»nts|M*r<l tin* 
A.\’.r. m'tion hut ai-lnally to eouiilerphase 
it snirn'ientiy to prialnee dmilile the normal 
lime ia;;! Tlir tnaxiinuin ontpnt of tin* sot. 

is availalde at the tlyiianiic reinuMlin’er 
snpplird with the reeeiver ; a jaek is pripvidud 
f<n- tile piirposi* i»f eonneetin;: exiinnal lo*a«h 
pliun(‘s tiiron;rh a e<ni|ilin;r eoiMli*ns«‘r. Fli> 

I thus, nit ra'seiisit ire. liijudi |»i‘rtneahilit> eon* 
lieailt>huii<‘S may he used wiilioitt llowiti;; 

tlirontrlt them — niee, eliVi. Short-wave 
'•honiuls** know the vaine of a tone <-oiitrol in 
redmintr stati<* efleets. ami in assistin;: to 
separate adjaernl-clianni'l eode stations; lliis 
item has been im lmled in tlie <lesij:n. 

Tile VO la me 4-<nilrol. whii-Ii varies the eon- 
trol'Kihl bias uiMdied to llic i.F. am]ditiers. | 
is inereasisl in efTi'etiviaiess hy means (d ]:i I 
wliieh eonneets to the maximum "H" sut^pLv. 
\\'itlioat Kl. the drop aer^iss JfJ wonl<l onl.v 
b(‘ about 1*0 W, blit the additional nirreiit 
lira in throntrh Kl* wlien iCI is eontieeO’d. in- 
eieas4‘s the drop to alMMit oO V. 'I'o pr«*veiii 
overloadin;; tin- tubes. 4'ondens<‘rs. and ri>pro- 
iltieer <lne to voltap* siir;:es when elian;:in;: 
eoils, tliere is providi*d a switeh whieh opens 
tiie plate supply eirenit. h*he loeatioiis of the 
tubes ami the arran^eiiicnt of tlie eoil ron- 
laeiors tire sliowii in I'i^'. K. 'I'hc locations 
of till* I'eniaiiiin^ components are shown in 
Fit:. C. 

Sinee the siinrle tunin;: dial is desit:ned 
for S.I.,.F. tunitn:. the instniment is direct 
readint: by r«*feieiic4‘ to the freuueuey limits 
<*nt;ravcd on eaeli coil drawer, 

Nmv that the radio I'oiistnietor knows 
"wliat it‘s all about*’ In- should lind no <111)1- 
enlty in pickiim np the work from lids [mint 
ami <Mnnph*|in;: tin* J<>b by wirin;; the asstun- 
bh-«l <*hassis in ac<<prdanii‘ with Fi;:. 1. 'I'lie 
author will !»<• vi*ry triad to assist eimstrue- 
tors with the eotn|deted a 11-wave receiver. 


List of Parts 

Om* "»-t:aiit: varialde <-on<lens<‘r. !4ti mrnf.: 
thn* aiit<mna alitmiiit; <-<»tnl<‘nsor. mmf. : 
cine Postal r< <‘oil in<lin‘tanc<‘ kit. eoniplete 
witli alitrnint; and padiiint; eoiidi-nsers ; 
'l‘hr<*<- nii<‘a <-«nidensers. loo nnnf.; 
lOb'veii bypass e<«ii<h*iisers, o.l-mf. : 

Five mien eondensors. .<MH-mf. : 

'I'wo etniplint: <‘omlens<*rs. thchinmf. : 

Two coiulens<Ts. (i.-'-inf. : 
c nn‘ s mf. ele<‘tndyti<‘ c<md<*nser : 

One sint:le-<-irenit jaek with S.P.li.T. swil< h ; 
nne Postal kit oi ;; I.F. transf<<rniers : 

<Mie l*ostal beat-08<‘illator induetame : 

F'ivc It.F. <'Iiok<*s. s mhy. : 
c itH- resistin', h.-po oiims. I W.: 

<>m* r<‘sist<<r. irp.cpoo <dims. 1 \V. : 

Three resist<n's. hh.ooo ohms. 1 W. : 

*l*hree n^sistors. I’o.hOo cdiins, 1 W.; 
one ri'sistor. ‘Joo <diins. I \V.: 

Oin‘ n'sist<»r. r.o.ono olims. I W. : 

One r<‘sistor. o.l-me;:.. 1 \V,; 

Two n-sistors. .lo-nn-tr.. I : 

OiH’ potmitioni<n<-T. PJ.ono ohms; 

One potentiotnetei . 7r<.noo idiins : 

Chie resistor, loon <dims. lo \V, : 

One resistor. 27.41b idmts, l*r» W.; 

TIh'im' S.P.S.'il switelies: 1 jiower, 1 rotor, 1 
totrtrle; 

One power transfornier. KT ; 

M’<’n wafer sockets : one 4 pnintr. one ."i-prou;:. 
eitrht b-pront:. 

One ilhimlriateil \crnicr <lial: 
tbie <lrilh'd idiassis. 11 x iti x .'I ins. lti«li : 
One drilled hlaek erysiallitie-fiinsh steel front 
pani'l. iUi/. X 1 *'M /4 X 1/Hhin. tliiek; 

One steel i-aldmd to tit : 

Nine tithes : 2 .^i7‘s, r»S*s, 1 2.\ri, ! SO ; 

One dynamic reproducer. 
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SUPREME" Precision 


Testing For Automobile Radios 




A vast new market tor your radio skill has been 
born overnight. Sets are being installed in cars 
by the millions—are to be standard equipment on 
many 1934 models. 

You can't service these radios with obsolete 
equipment—equipment unprepared tor this type ot 
radio set. And neither your service tees nor the 
demand on your time justity the tedium ot dis¬ 
mantling the car to make the old point to point 
testers get by on these jobs. 


You need the precision testing for automobile radio sets built in Supreme Instru¬ 
ments. Supreme equipment eliminates the necessity of removing the set to service 
If—brings the radio to the panel of the instrument for point to point testing. If you 
can remove a tube, you can make the complete analysis! That's the advantage of the 
analysis with the exclusive SUPREME FREE REFERENCE POINT SYSTEM OF ANALYSIS. 




Most servicemen know that the plate current of a tube is the result of practically 
all the circuits leading to the tube and that a normal plate current value would Indicate 
that these circuits are performing their normal functions. It is a simple matter with 
a Supreme Analyzer to quickly value the 
plate current of each tube socket until 
a tube socket Is encountered where the 
plate current is not correct. Then point 
to point tests can be taken of other 
circuits to isolate the circuit at fault- 
right on the panel. 

Supreme Testing Equipment gives you 
^'Everything'* for servicing the most 
modern of radio sets, with skill and 
speed. Pius an acknowledged reputa¬ 
tion for minimum obsolescence. A satis¬ 
faction of investment that grows with 
with use! Ask your jobber 
for a demonstration, and 

send for the complete in- MODEL 91 

formation contained in our SUPREME ANALYZER 

free 1934 catalog. 


SUPREME INSTRUMENTS 

483 SUPREME BLDG. 


CORPORATION 

GREENWOOD, MISS. 
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Get Your 
Copies of the 

SllUIIE 

TECHNICAL 

BLLEETIX 

The following back issues of the SHURE 
TECHNICAL BULLETIN arc available 
now at 


C 

per copy. 

No. 1 Condenser vs. Two*Button Mi¬ 
crophones. 

]So» 2 ^ield Problems in Microphone 
Placement. Part 1—Broadcast¬ 
ing. 

No. 3 Problems in Microphone 

Placement. Part 2—Public Ad¬ 
dress Systems. 

TSOm 4 Mixing Circuit Design Data- 

No. 5 The Microphone—An Electric 
Ear. Noise Measurements— 
Binaural Transmission. 

0 Field Problems in Microphone 
Placement. Part 3 — Multiple 
Microphone Systems. 

No. 7 Electro - acoustic Measurements 
of Microphone Performance. 

The SHURF TECHNICAL BULLETIN 
... a monthly publication of the Shure 
Brothers Company, 2\S U", Huron St,, 
Chicago, microphone makers , r - contains I 

authoritative and useful in¬ 
formation on microphones, micro¬ 
phone placement, design data on associated 
speech-input circuits, new applications of 
microphones for industrial and research 
purposes, and similar technical phases of 
broadcast and sound engineering. 



Copies of the SHURE TECHNICAL 
BULLETIN may be had without charge by 
broadcasting, public-address and recording 
engineers simply by sending in your re¬ 
quest on your company’s letterhead. 


Subscriptions accepted from amateurs, radio 
service men, and others at the nominal fee 
of 50c per year. 


To be sure of having these valuable 
issues send for them now. Use the 
coupon below. 


SHURE BROTHERS COMPANY 
215 W. Huron Street, Chicago, lU. 
n Please send me postpaid the following 
back issues of the SHURE TECHNI- 
CAL BULLETIN; 

jVrt. 1 No. 4 




No. 5 

No. f, 


No. 7 

I am enclosing c 

(in stamps) (in cash). 

□ Please enter my subscription for one 
year. I am enclosing 50c 0 in stamps 
□ in cash 0 in money order. 

Name - — - — - 


Address - 
City and State 


RC-234 


RECORDING THE SOUNDS 
OF BIRDS 

/roni puite 4B:)) 

boinff attaclinl to the bottom of tlif V. The 
rc-tlfctor was siispended on the V inoiintinu 
by means of tin* pins set in its pipe ring rim. 
Those threaded [tin fittings were equipped 
with large wing nuts to main rain the verti- 
eal tilting of the relleetor at any desired 
angle, 'fhe arrangement is such that the 
horizontal tiirning of the retlertur is etTerted 
hy means of the tripod. 

Focusing the Reflector 

**The exaet focus of the sound retlei-tor 
was obtained tty plaeiug an elei-trie light 
tnilh aitproxiniately 11 ins. from the center. 
iHiv person stood :;o ft, in front of the rtv 
th-etor. watelling the iilnniiimlion frtnn the 
built, while another moved the bulb. When 
the bulb was in such [to-silittn that the imtire 
surface of the retleetor appeared ilbiiniiiated 
lirightly to the observer who stttoil some dis¬ 
tance a Way, the. hiilh was at the focal [toint 
of the relleetor. That posithtn was marked 
and a small pipe <-ollar large enough t*) sap- 
[Mtrt the microphone was inonnted. in order 
to hold the mike at the accurate focal [toiiiL 
of the reth'ctor. 

•‘.A sim|tle gun sight was attached to r!ie 
retleetor to aid in [tointing the retleetor at the 
source of sound to la- reeoriled, .\ moiliila- 
tion meter is usi^il as tlie Hnal i-heck to make 
sure tliat the retb'Ctor is pointtsl correctly 
tiefore the shutter of the sonnd-veeording 
canii'ra is opened. When the modulation meter 
kicks over to the maximnm of its path, the 
rettei'tor is pointed correi-lly. The use of this 
ertii'ient hoan‘sium sound ndlei-tor, enables the 
bird song recorders to work at a lower gain 
level bt'cause tlu^ relleetor a mill dies the souinl 
mechanically. .\lso. winoi working with stndi 
a retleidor. one can more or less control tlii.* 
ilirectioii of recording, so that extraneous 
sound may he eliminated.'’ 

Some birds such as tlie song sparrows are 
eomplele faihires as radio singers l»e4‘inise 
their notes niid ♦■alls arc so high-keyed and 
shrill that they do ind reproiiacc satisfar- 
torily from the smuid track of talkie tiliii, 
utbers sneh as the hlneldrd, robin ainl wood 
rbrnsh an^ stars of tbe lard talkies in tln‘ 
same degree that they arc the eln-rislasl sitig- 
fU's of oiir .\nii-riciiii wnodljimls and open coun¬ 
try. The siaind camcra-nicn have to cxereisi* 
care in making the bird talkies, that the 
nilmi<*ry of the talenteil mocking bird does 
not rain some of the tilni. That bird’s power 
of imitation is so wtdl dia-eloped that some 
of his apeing may be recorded as the sup* 
jioseilly genuine notes of the birds he is simu¬ 
lating, unless the recorders are on the wati-h. 

A large amount of tllm was also ruined by 
extnim^oiis sounds and noises, sui-li as the 
dnnie of a remote airplane engine, the whirl 
and rustle <tf dr,v leaves and foliage, the wind 
mnrmnriiig amongst the i>iae trees or the 
.st.'K^eatic snorts of an ovcrloadi^d motor truck. 
Those sounds produced smne distance from 
the [ier(di of the singing lard, wln»sc calls 
were being preserved in cidlidoid tilm, wre 
oil various occasions canglir up and mcasur- 
ntdy amplitied (tn the tilni. When the tilni was 
developeil and tested for talkie cfflriene,v. the 
extraneous soiitiils were as outstanding as the 
bird notes and In some eases almost di’owned 
(Hit the melodious music of a skiUeil song¬ 
bird. 

The Probabilities of Success 

Mr. lirand i'e[iorts that o(d,v apin’oximatel,v 
7 per eiait of the .'Ui.uimi fect of sound tilni 
wliicli he has exjioseil has beiui used for 
making [dmnograph records anil talkie movies, 
roiisiderable footage of the sound tilm did not 
I'onie ui> to standard after developineiit, while 
other reels were ndiicd becaiisi- of the infrac¬ 
tion of I'Xlranciais sound.s. 

Fift.v id the most salisfactoiy lard songs 
recorded on the sound track of the celluloid 
tilm are being transferred to [dionognipli ns- 
o[-ds. wliile the sound records of avian 
opera singers are Udiig comhiiied with motion 
pictures to make complete bird talkies and 
movies. 

This bird song hi niter, who travels in a 
special truck and uses a sound camera in 
lien of lirenrms. told me that usuall.v In* is 
satislieil if he iil’tains satisfactory records of 


one or two birds n morning. It is rare for 
him to experience the gooil luck of being able 
to make ii bird music records in a single 
morning. Ills masterpii-ce is an cxceptionally 
line morning’s work when he rceordcil the 
voices of 5 birds in n few hours. He has 
discovered by cxjierience that different bird 
voices vary decidi'diy in carrying power. Mr. 
lirand has made some c.vcclltmt sound records 
as far as .’mo or raio ft. from tin- bird singer 
or alMUit .'loo ft. from tbe microphone, 

During the IPImJ “recording season,*' from 
earl.v spring until late simmier, Mr. Brand 
has made but one important change in his 
Oiiuipmeiit. It consists in the sniip lenient ary 
provision of an extra i>air of headphones and 
a cable wliich can be cxt<*niled to aii.v desireil 
[mint of sot nil, with the miiTophoue and the 
[tarahnlic ndlei-tor. This arraiigoiiieiit enables 
the pi'i’Son wlio o[M-rares the rotlertor to listen 
in and ib-termine accurately at what [losition 
the song bird is at proper focus with the 
[larahola. 

'I'llere is no evidence available from these 
bird voice records that different s[n‘eies of 
our feathered friends eoiniimnicate with each 
other h,v means of their iimsir. Apparently, 
the majorir.v of the hird.s undi*rsta[id the sig¬ 
nals of danger and warning used hy both 
their relatives and rivals. Kadi bird race has 
disrinerive calls, some for advising the young 
that the mother has found food, others sum¬ 
moning the lledglings back to the nest after 
ilieir primar.v lessons in lllght. There are 
viral differences in the pitch, ipiatity and 
timber of various liird songs and calls. The 
expert blrdman can distinguish and identify 
tlie differoiu birds without aetimlly seeing 
the songsters by merely listening for such 
voire [leciiliarities. Birds of the same variety 
that live in different seetions of the United 
States vary slightly in their typical songs, 
notes and calls, .\moiig some of tin* fascliint- 
itig song birds whose musical re[>ertorles are 
being catalogued in librar.v form as a result 
of Mr. Bra III Fs invaluable experiments are the 
hermit thrush, scarlet tanager, veery, wood 
thrush, house wren, black-eappeil diickndee, 
northern tlieker, whip-poor-will, wbite-hreasted 
nuthatch, olive-backed thrush, alder fly- 
enrdier. .vellow-throated vlreo, magnolia warb¬ 
ler. bob-o-lhik, red-wingi-d blackbird, northern 
water thni.sh, t’anadiaii warbler, eastern 
meadow-lark, held sparrow, eliiitping sparrow, 
I'piI-e.vod vii'pi) and man.v iithers. 


110 V.D.C. TUBE CHECKER 

(Co«ti‘»Hf‘d f>*om page 477) 

I’ircnit details are given of designs to he 
used as a separate ntraehment to a miliinm- 
moter in other eipiipnieiit ; and of an all-ln- 
oTie tube cliecker. 

ItetJlils of the .\.r, tube section of the 
checker are not given as they have beeu cov¬ 
ered in many [uihlished articles in recent 
irioiiths. 

The voltmeter normally lias the high range 
in the circuit to prevent Imrnouts when the 
chei'kcr is plugged into a line, with no tube 

111 the socket. The switch button is dc- 
[(fessed to read the low range. 

'The o(>ei'arion is simple, b’or instance, a 
48 tube is placed in its correct socket and 
the voltage adjusted by means of tiie rheostat 
to Pai \'. (tile correct tilameiit voltage for tliis 
tubei. If no short is indicated by the pilot 
light, the switeli is thrown to the regular 
position and a rcaiUng taken on the milli- 
amnieter. The bias button is tlien [iressed to 
take a coniparaiiv*- reading. 

Uxu'-r calibraiimi, and eonstruetional de¬ 
tails are left ti» the iiidividua 1 builder. 

List of Parts 

line 4 prmig sn- in-r : 

'I'we [trellg soeketf, : 

Two (I [iroin: sockios : 

Oiif ;:nt> oliia. 7.' \V. resistor; 

(iih’ l,.’on olim resistor: 

( uie ;ioH ohm resistor : 
line “no ulnn r^^sisror: 

'I’bret* S.IMb'r. switches; 

(Uie voltmeter, ,\.(*, and 1>.U. type; 

'Two binding [losts : 

( me pilot light and socket: 
line grill cap: 

Wire, [ninel, inoiiiitiiig brackets, power cord, 
[dug, etc., as needed. 
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THE BEGINNER'S l-TUBE 
S.W. SET 

{{'itntxnHf'f} from puffi' 4<»7) 
jis shown vi ry rh»arl.v in tin* ilia^raiu. Fi«. 1 
iirid llu* ])h<»to;;)‘si|»1is. ^*iy:s. A ami U. Then 
you are reu'l.v to wire the sot. 

Wiring 

In wirinu, thr main point in to hr sitrr of 
n f/ooil^ properl If Kohfrf'rtf joint, (May we re¬ 
mark, ’•iM>sitlv<‘ly, “—Trrhnirol KtHtorx »Sol- 
ih'riiitf is <inlte an art, ilion;;h its ri*(jiiire- 
monts are simple. A <*iean. well-tinne<] inm 
ami i'lean snrfaees are all tlie re(|uisites. if 
the ii-on Is hot. I’y a Iiot iron is meant one 
wiiieh eanses the sohler to Ilow frrehf in ami 
thi'oimh tlio joint : not one tliat simply 
eanses tile sohlej- to assume a pasty eoti- 
sisteTiey. The j)roper inetlnxl to follow in 
sohlerin;; a joint is as follows: tirst, clean 
the parts to he joined hy S4‘rapin;; them 
hii^'ht ; siM’oml. make a ;jooil merhanh'al 
joint (hy twisting the parts |o;rether. If pos- 
sihle) ; thini. heat the parts with the tip of 
the iron until soldier ap|»lhMi to tin* pnrtn 
(not the ironr melts ami rims freely. Always 
use r<*sln core sohler, never any kind of a< id 
core, paste or Ihiiiid tliix of any fh-seription. 

Ueferrlng to Fi;;s. 1 an<l L*. there may he 
some 4im‘stlon remirdln;; the socket conne<’- 
tions of VI. Lor>kint; down on the to]) of 
the soeket, the lone conne<‘tion is the eontrol- 
ttrid. or Xo. 1 <‘onta<'t in the view and <lia- 
ttrani. ('ontiniiin;; clockwise (left to rijjhti 
aroiin<l a cln le. the eonnectiotis are. sneoes^ 
sively. No. 2. plate; Xo. tilainent : Xo. 4, 
flluracnt: Xo. r». sereen-trrhl. 

Operation 

After eVf'rythint: is wired place the tithe 
in tin* socket. 4onne«*t the ’‘.X/’ and the ne;ra- 
tive side of tin* •‘ir’ hattery, connect the 
phones to their clips, and plittr in one of the 
coils. 

The filament >honld show a dull red jilow. 
X<»w Mi]) the positive *‘l'“ wire ai’ross it< 
post ; if a loud, sharji click is heard in the 
phones, conneet tin* wire permanently. Totn 
m*ct the antenna and tfronnd wires. 

Now, put the phoTn*s on your heail and tarn 
the S4*rew on the antenna trim min;; condenser. 
(’2. all the way open ; turn the tirnim.: control 
until the plates of I’l an* completely meshed: 
and ad.|ust potentiometer U2 until all the 
resistatu’e is out <if tin* circuit whi<di should 
he ail the way to the riirlit if It is wired pi 
(*orn»ctl.v. Toiichin;; tin* statoi* iiixed jdatest 
of 1*1 shnuld result in a ileehled *'thump’* In 
the phones, s!i<»whii: that the cinnit is os- 
cillatla;;. As tin* <»s4‘il1atioTi <*ontrol. ipj. js 
turned away from tin* maxiiniim position this 
thump will l>e<ome weaker and weakei*. and 
filially disapp4*ar alto;;ether if the entire *iv- 
<‘nit Is in proper adjustment. 

Xfuv turn U2 hack to maximnin and rotate 
the tuiiifu; condenser. Cl, slowly to Its mini¬ 
mum positiim. meanwhile toueliim: tin* finirer 
at Intervals to he stator. 'Hn* thump should 
he present nJf the n'ap tirroxn the tlial, 

Ih'Iieiit tlu* entire setiuem-e ;;iVeii above 
with each of tlie eoils in tnrm If tln*y all 
<»sciHate satlsfa'torily yon are ready to ad¬ 
just the antenna trimmer and start linntim.: 
f<ir stations. 

Ailjiistiii;: this trimmer may prove to l)e a 
rather tedious process since ‘it is. iheoretie- 
ally. <lifferent for eaeli coil. Ihawtlcall.v. how- 
I'vcr. a position is usnally foiiinl whi^h works 
fnirly well on nil colls. To tind this position 
proceed as follows: starting with the hi-oad- 
cast coil in plac *. check for oscillation as he- 
f<U‘e Imt on each trip across the dial screw 
flown condenser- (‘2 a little further. A [M^si- 
tion will finally he found wliere 4»s<-illati*ui 
stojis on certain parts 4d‘ tlie hand. At tlii^ 
point a<ljtist the screw jnst a little, until os¬ 
cillation ocfairs all across tin* dial. 'Phen 
plug In tile next smaller f-oil and repeat tin* 
procedure: ami so (ui for all of them. Tli 
antenna and ground must Im- In place for this 
operation. 


Tuning 

With any given set there are three main 
fa<-toi-s which colltrihitte more tlniii anything 
else to sliort'wave sueeess ; (|i tile location:! 
(2i tin* antenna: and. <:ti tin* timing pro-* 
cednre, 'I’he first, of course, you can't do 
much alioiit; hut the others are witiiin your 
control. 


S^i^vicemen 

LOOK AT THIS 

"A" BATTERY PERFORMANCE CURVE 



This curve shows why you con stake 
your reputation on the Air Cell Receiver 


The unique, flat discharge curve 
of the Eveready Air Cell "A” 
hattery insures ideal fllainent 
voltage at all times. It cannot 
he high enough to cause tube 
hurnout — or low enoush to 
IHTniit weak reception. 

No rheostat or control of any kind is needed. 


SEND IN THIS COUPON . . . 

for full technical information about the new ami 
improved Everetidy Air Cell Battery, 

Nalional Carl >011 Company, Ine. 

30 East iStrrel, Drpi. RC^2, \ew York, N. Y. 

I^Ieasr svml me fn‘e copy <if your new h<K>klet, ^*Tlie New and 
Improved Eveready Air Cell Ralterv’’. 
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OFTHE BIC BADWOIF' 


The *'huff*** and **puffs’* of vibration, excessive 
heat and overloads mean nothing to a Centralab 
resistor, safely housed in its protective ceramic 
cover (an integral part of the resistor itself). 

No wonder CENTRALAB Resistors defy abuses 
that would make the average resistor fail to 
function. 

Your jobber has the new J934 Volume Controf 
Guide, Ask for it! 

Centealab 

CENTR.AI. RADIO^'H^^LABORATOME S 

MILWAUKEE WISCONSIN | 


Try this FORMULA 

you desian or build that new Set Analyser, 
Decado Hox. Bridae. Ohmtneler nr Hiah Reeistanca 
Voltmeter why not try thin FOK.MULA: 

QH-A+.MD 

-» PwwH 

liC 

When Q eqiiaU QtTAUTV an<i A ACCURAjnY 

MD equah .MODERN OESir.N and bC 
COST and I, A ST COST Ihen I'WWIl h always PRECI¬ 
SION WIRE WOUND HESISTOR.S. • 

RESISTANCE RANGE: .25 Ohm to 1 Megohm 



Free Booklets and Price List 

PrBcielon Cavtotn Built Wire Wound 
Re»l«tors« Mfg. by 

PRECISION RESISTOR CO. 

1S4 Baegar Ava. Nawark, N. J. 


’JUST-OFFTHE-PRESS/ 



C^AKE 
^ us YOUR 
WEADQUARTCfi[S/or 

PUeUCADDRE^AHPliriih 

>eatDIPPCTwiih Manufaefurers -1 

awl s five •e>iG-wvNC^ 


C^AST m CDABT lUIIIO 

■ii K wEvr ITU Or.. MEW znu.v.r 


A word rr;;ar<Un;: tin- nnti'iiiin system niny 
iu»t he iimiss lien*, since Ihc huihlei* of iliis 
M‘( is supposed to he an ahsolnle he^fiiiKe]*. 
For host shorl-wnvc results ilie niiteiiiui 
should be as lii^li i\s possilde niid struim 
clear of everything: else: parttcnhirly, it 
should he kejit away frmii trees and ho well 
iiisiilati'd. 'fwo *J or o in.. hiuli-;:radt‘ in¬ 
sulators at each end will ;:iv*‘ oxeellciit re¬ 
sults. 'riie iiest all around wir<> for uiilenna 
pni'poses is No. 14 solid cnauirl, ahoiii ."lO ft. 
Ion;:. ‘The aerial sluuthl Im* pulled tanl so 
that it cannot swiiit: in the wiiul a ml thus 
cause fadin;:. .Nprhi;:s are sold |o he placed 
at the end of aerials for this purpose atid 
tlu-ir Use is advisahle. 

'rile lead-in eaii he nindc of No. 1 I nih- 
hei-eoverod wire securely soldered to tin* 
aci ial at one <>nd : form a loop so as to allow 
the aerial to move sli;:Utly witlmut evetmi 
ally causin;: a break at this joint. Stand-off 
insulators. Iiohlin;; the wir*‘ several imhes 
from tlu> hiiihlin;;, should lie used at inter¬ 
vals aloti;: tin* len;:th of the lead-iu. A 
li;:htuhi;: ancestor on the outside of the huild- 
in;: and mun;: to aii outside ^^routid is advls- 
ahlc, partieitlarly in I'ural re;:ioiis. 'I'lie lead- 
in is rari‘ied into the house throu;:h a porce¬ 
lain tiilu* whieh is luotuitcd in the window 
frame. Slant the tiihe upward so that it will 
shed water. I>on‘t under any circumstances. 
Use one of tlH»se Hat contraptions that is sup- 
po.sed to jro umler the window. 

Inside the house, the set should he ;:rou!idod 
with a wii'e. as short as possiltic, to ilie t'oltl 
water lupiii;;. If convenient, this couuertion 
should he made on the street side of the 
water-meter as they sometimes have tiher 
hushiu;:s in them whieh break the eleetrical 
eontiniiil.v of the [dpe. If this is so hi your 
case and you ran not convenionl ly run the 
line direct, at least •\hunp“ the meter with a 
wire seeai'cdy fu'^ettod to each side. 

in country districts without piped water 
an excelh'ut ;:roiuid can he made to the 
pump frame, or to one or more pipes driven 
r* to in ft. into the i:round. 'riiis tiiay all 
seem ver.v elaborate, hut remember that the 
liiiest set made will tiperaii* better on an 
antenna s.vstem Jis described and 11 will surely 
operate onr little set better. Furthermore, 
every point noted is important even on 
hroatlcast sets ami becomes more and more 
so a.s the fre<pieney is iiu'roasetl (wavelen;:th 
redneetl). 

In locations particularly “totmli" for ro- 
c.-^ptioii it may he nceessary to experiment 
wllh the direi‘tion of tie* aerial as this some¬ 
times makes an ... tlifl'ci’ciice. 

The other point williin onr control, that of 
tiinin;:. Is primaril.v a nnesiion of patience. 
The most sensitive point for any re;:eiiera- 
tive reeriver is just at the point of circuit 
oscillation. Turning' the tuniii;: dial niui 
oscillation control toi:ctlier. nieanwhlli> che<‘k- 
In^ for the presence of oseillation by the 
method explained before will jrivc yon an 
approximate idea <tf just how the two line-np 
on an.v ;:iven coil, 'fhe in‘oeednre is to kei‘p 
the set adjuste<I just inside the osidllation 
point aiul to turn the tnnin;: dial rertf xlou hi 
tnitil .von hear a whistle: then, tune for the 
silent tioint hetweeii two whistles and “jn;;- 
trle'’ the oscillation control until yon hrin;: 
In the station. For hrondcast and phone sta¬ 
tions. this will he just outside the oscillation 
point : and for code stations, just inside. 
'Hie main points to rememher are: ploir tun- 
intf: and. vurvful atfjunfmrnf of the o«c/ffo- 
tinn vontTol. 


Trouble Shooting 

The set is so simple in design that trouble 
i.< not likely to ocenr: tlie foremost possi¬ 
bility, hi:wevpr. Is lack <‘ireuit o.siallation. 
If the eircult will md oscillate, the tirsf 

thin;: to do is to reverse the eennectious to 
r and F the coil socket. 'I'he ;:rid leak, 
Kl. is also a factor in pnidnciii;: oscillation. 
Values from 1 to 10 ine;:s. may be lrie<l in 
this position. It may he neee.ssary. parlicii- 
hirly in the smallest coil, to add a turn or 
two to the tickler (the Coil hetwciMi the I* 
and F Sficket terminalsi. Since the tube 

must he a t:ood one--a poor tube will not os- 
eillafe--before ^oln;: into the business of 
adding' turns it nii;:ht he well to tr.v another 
tube. 

.\nd while on the subject of tubes, heed 

the warniim that the *2 V. series of tithes arc 
very delicate and must be handle<l with ex¬ 
treme care. They will uot stand an over* 


load on the Blaments—if this occurs, either 
fnmi too niiich plate current or too niiich 
!ilament Voltaire, ihc emission from the lila¬ 
ment is destroy«‘d and the tube is rendered 
nsch'ss. In this ]>ariicnlar circuit <lo not 
put more than 07 Va V. of “B” battery in 
use I less, if possible). 

Coil Data 

It is advised tlial the hetfinner pnrcliase a 
set of coils alieady wound, hot if desired he 
ma.v witid •■oils to the datn ;:iveii in Fi;:, 
'rile colls ai'i* all wound on standard short- 
wuvo idn;:-in forms 1 >4 ins. diamotet* x 2% 
ins. Ion;:, four pron;;. 'flic timed winditij: is 
coiuuTti'd hotwooM Ihc ;;i id [»ron;: and oin* 
t'damoiit prom: jind the tickloj- between the 
plate and tlio oilier tilanieut. 

'rile spcciiioations ;:ivc!i in Fi;:. 15 for the 
broadcast coil simply mean that the wire is 
to be wound solid (one turn u;:ainsi the lu'xt ( 
for* the distances ;:ivcn. 'IMiis is ^•asiel‘ than 
eoiiniin;: innis when there are as man.v as in 
this enso. 

]*c sure to wind all eoils thr* same wa.v (in 
the same direction 1 and connect the same 
ends to the same pron;:. otherwise, .some 
coils will oscillate and (Uliers will not. 

Come on in, fellows, the short waves are 
fine! 

List of Parts 

One Ilamninrlnnd Star timing; eomlenscr, 140 
mmf.. ('1 : 

oiif 1 lamniarhmd to Th mmf. halanciiiL' 
eoiideiiser, i'li ; 

One l5."u mmf. mica ;:t*i<l condenser, FI5; 

One .ou*j.mf. mica condenser. <'4; 

One .1-iiif. non-indnciive paper eoiulenser, 
•Job V., <'r* : 

Olio 2 me;:. ;:rid leak. Ill : 
one ."m,oho ohm wire-wound potentiometer, 
irJ : 

(hie 4-liron;: sookei for eoils L1-I.t!: 

Oin- .'-pron;: spring inonnte<l socket for the 
tube : 

I'our sprini: hiiidin;: posts; 

(nic wood haschoai'd. X D X ^n'ln,: 

One ahmniMini panel, .SI 4 x (> x l/H5-in.; 
Ono t.vpe 1515 tube. \1 : 

One pair of sensitive' lH*adphones : 
one' roll id' piisb-bae*k hook-iip wire; 

Thi*ee V. smell ‘‘U*’ batteries; 

Ono *J \’, steii‘a;:e ce»II : 

Small scre'ws : 

Four Fall ns took clip.s ; 

One vernier <lial. 



READERS' PAGE 

{t'toitiimrd fi'om ftoffv 4Tol 

.\t this, a proloii;:ed discussion be;:fln ns 
to wlu'tlicr or not it is to the Servio' Man's 
advantage to follow .\‘s «n* I Vs nietlnul. 

I know ihat. personally, (when 4 >m]doyed 
as a dealer's .Service Main I have nidneed 
parts that Fvo known by pr(‘Vions experience 
would ind stand tin' mifT, altlimmh at the 
moment of inspection tliev wei*c o,K. (This 
was done cut down n‘p(*at calls and to 
keep that. i»arti(*uhir set sold). 

I had a <*liart of about 15." standard re- 
C(*iv«*i*s in which sinli i*eplacenn*nts were 
advisahle, and price costs for thos(‘ parts for 
r*'ady reference. 

Such a chart oi* data would he of vital 
interest to Serviee Moll, and service man- 
ayrers. More s<». than d(*sci*iptiotis of freak 
troubles which may or may not develop nurain 
in a hundred or so others of the same model. 

Would y(Hi 1 h' interest«*d In a series of 
arti<*les of this kind, articles listin;; only 
those tnuibles. wlii(*h exp(‘rience has shown 
to be almost invariably present in certain 
models? 

'I'hc pertinent (piestions that arise in this 
arti(“lc arc; 

Slioirld the independent Service M(‘it fol¬ 
low I Vs method of id*occdnn'? Would It be 
to his pndit? .Nhonld Service Men un'iitioii 
other faults to tlo' customer of that particu¬ 
lar model? What would the mainifactui*c!*'s 
altitude he toward the Service Man if he 
follows this procedure? 

What <io you think? 

A. II. Dobban, 
c/o Brown Undxo Servive^ 
882 ijouthcni Boulevard 
Bronx, .V. Y, 
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(We think your idea is a spleixlid one. 
Mr. Dohraiu However, the com|iiIal;ion of 
siuli “.supei"' service notes would he real 
hard work for the tochnieiaii who imderi<Jok 
the I ask of |ire|>ariii« them, for any niiriilier 
t»f |io|iiilai rt^civeis, Jf you feel and)itions 
otioiiuh to make the first atv<'n)|iis iuoi-<‘ 
jiowor to yon, and we will he ■■.lohiiii>‘ on 
the sjiot*’ when the rime eiunos u* luihlish 
f hetn. 

Ke^.Mi'diti;' yotir unestioii of the attitude 
r»f ma nil fact nrers toward ■ n’s" nieiho<l of re¬ 
pair, there is tio doiiht lint some rd' them 
would ohje<-t. I.’.ut this shonild not he seri¬ 
ous. es|ieeiall\ sitiee you would he hel|>in;r 
to ke«‘|) their sets ".sold/* as you so aptly 
word It.—Ad/for) 


SOME "TRICK" REVISIONS FOR 
THE "PENTODE PORTABLE" 

IWiioy , K.\[>io Ciiai*t : 

I have nnule soaic drastic clianszes in my 
''A.(\ Peiitoile rortalde" as <lescril)<‘<l in the 
Septi inher, It :;i issue of U.viuo t itAKi. 
W'liether or not ihey are acrordin;: f4» 

Iloyle’* 41 r llie rest of the wizanls, 1 4lon‘l 
kii 4 iw, Sutlice f 4 > say the chainr 4 *s inipr 4 >ve 4 l 
lh 4 ‘ S4-t eoii.si 4 lerahly. 

I'irst I 4 hauled the tune4l 4 ircnil pnttiii;; 
in another coil in pla4-e of the one I was 
a si in:: it is 4if ihe plu;:-in variety. tul>4‘ base 
fize ainl ah 4 )nt ’ ins. l4>nL'. It wns 4-onip4is4>4l 
of primary a ml s 4 » 4 -oinla ry windings, wound 
<i\4*r tin* j,:ri4l 4UuJ of the .‘4ee4ui4hiry. I waniiid 
nl 14)11 f tnriis 4M‘ \o. '2A IhC.C. wire to he 

iimmI as 4)110 primary, the other primary to he 
useil as a tickler. 

Ne.vi. I 4hani:i*4l ihe type 27 detectin' to 
a .16 with a in.OPo ohm regeneration control i 
ncro-is Ihe tickh r winding. j 

Rverythini: wmit lini' till I spied a 08 | 
which 1 proceedeil to use an an nut lined , 
h.K. ainplitiiu’. I put a lO.OPO ohm l•esist 4 )l• | 
from gri<l to grid of this K.F. stagi-: 1 
4iti4)uld have u.*4ed a higher value 4 if resist a lU'e 
hut <lid not lin\*' it. .\s h) the plate cirenit. 
^ell. it is patched ii|). I knew I InnI to ii.<e 
a high iinpi^daiue. sii. 1 finiiul an old Remler 
l.K. traiisfinimT from which I t^mk one 
)»iiunify wimling and put it Ueiweeii ilie plate 
of tl)c :»8 a ml ' 15 " : then coiipleil the p)late 
14 » primary 4 »f the <h*re 4 tor linnit through a 
. 0 ( 11 .mf. ciniclenser. t{ know the capacity Is 
T. long, hilt wlH*n you experiiiuMit you do not 
alway.s liavi- tin propiT parts to use.) I 
tied the “supiTheteri^ilyuv* grid to the cath- 
c»le and the ‘ 15 " einl 4 )f the plate impedance 
to ihr ser 4 ‘en*gri 4 | : it is prohaldy ••phoney" 
hnt it works : and pret ty good at that. 

A.s to the A.I\ tnhf I am now using a 
27 with eonsiderahly iiuTeased volnim*. 

'^rinai the reitiLii’r -it si'ennsi as if I niiist 
<fo stnaetliing with rhar. .so I tried a 2 - 4 A 
(uf»e with tin* S 4 *reen-grid. 4 ‘ont rol-griil atnl 
|dat4- ri04l together. After that I noticed 
h ss hum iiinl sonn* itiCirase in vuliime. 

'I’he IC.F. stage almost douhled volmuc ami 
the 1:7 helped tlio tone. 1 

I bought :i iniilg4*t magnetic speaker (R 
ins. I with J. 2 mi linns rcsistami. .sn wiihall. 
the sot •‘porks*’ tine. Although regencrative, 
the set 4lo4*s nr)t radiate osillla 1 Ions. Wnth | 
4 inly a ft. speaker e.vr^uision roril as aerial. ! 
It will piik np all the loi-als Jind stati«‘iis f 
wiihiti a 50 n mile range wiili sp4*akor 
volume, thanks t4> ihe r).K. 

As to tithe V 4 »li igcs. 1 Know nothing ahont 
them, as I havi* iio test eipji[)mCnt, I have I 
l 4 > 4 h*i)cnd on ihe 4 iit-a nil-try met hoil which , 
is a dishea rieiihig iiroceiliin* ami eiuisnmes 
.some time, hnt it is a good ti^acln-r. r 4 )r 

{(•ihniial ‘info." i fh'piuirl mi Kauio-Cu.m-'T 
which sehlotu disappoints me. 

Why this or that works r don't know hnt 
I sure have a swi-II time trying them. 

This set is sensitive and selective with 
very lit lie station overlapping even on strong 
locals. 

Please remeniher tlie fundamental circuit 
Is not mine hnt is ihie to an article in the 
Septemher. IP ;{1 i.«i»ue of U.\i>io-Ck.M'T. The 
rectifier circuit I copic<l from one in Peru- 

I.AI: ^1 KCtlANIcs, 

rn probably make more cliangcs. particu¬ 
larly in the A.F, end. 

■Tos. !I. Miller, 

1012 Letiorc A rc., I 
Coluwbuft, Ohio. 




A NEW MODE IN MUSIC 


Plus 

Consistent 

WORLD WIDE 
RECEPTION 


15-550 Meters 
HIGH SENSITIVITY 
LOW NOISE LEVEL 
SELECTIVITY 


REVOLUTIONARY 
AUDIO SYSTEM 


ULTRA SENSITIVE 
SIGNAL INDICATOR 


BAND SPREAD 
ON ALL FREQUENCIES 


A.V.C. REGULATION 


AUTOMATIC VOLTAGE 
CONTROL 


12 WATTS UNDISTORTED 
OUTPUT TRIODE 
QUALITY 


CALIBRATED 280* 
NON BACK LASH DIAL 


TAe Baton 


MANY OTHER NEW FEATURES IN THE 

New Ultra DeLuxe Lincoln 

A beautiful new design in modem radio furniture. Full sound waves from the speaker are 
projected ,nto the room through both sides of the console, creating a perfect diffusion, 
el.mtnaltng the d.cecttonal beam found in all other radio furniture. Made from beautiful 

Afrtcan Walnut with ebony finish trim inlaid with chrome, and birds-eye maple overlays, 
in puno finish. ' * 


rue today for complete information why Elwin Bullard, Drummondville. Que , (a 
Lincoln owner) won last month s I.-iternation.d DX’ers contest with a verification of HIH, 
watier of San Pedro de Macoris, Dominion Republic. Why, Enrique Cones. Barcelona, 
Spain, r^eives more than fifty st.ilioiis between 16 and 28 meters; and why Luc Foucard 
u ”*"ontoise, a station which interests us most and from 

w ic t e signals fade to such a degree that we cannot hear them on other apparatus, is . 
maintained at a volume always constant to such point that we can hear everything with 

clarity on the Lincoln. Daib and at 
any time of the day, Pontoise comes 
m with the same facility; atmos¬ 
pheric static does not .iffect the re¬ 
ception of the Lincoln.** 


WRITE FOR 

COMPLETE 

DETAILS 


The New Lincoln Chassh 

12 TUBE SUPERHETERODYNE 
LINCOLN RADIO CORPORATION 

2222 Diversey Avenue 
CHICAGO. ILL. 
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• lAMPLIFIER 


llcrp U Ra'Ho'i! no west isoncation! Tills oomiuiol. efficient 
uiul riiimilllioH iiiiinlJficr will n|HT!tte fnitn 4 In Ti tlMumilc 
MH■;lkeT^: Niiw. fnr tilt- lii'i lime. lliW AintiMlier 

ntsikes if iMissihU* m ii>-fiiihii- ji U^w m-ti 1' .\ Sy^lf‘n^ 

siiniily liy inldliiK si 'iiiKl<- '*!■ ilntiMe ... 

suilaMe (iiaii llitl^; trunsti»i iiior. dry lelb. siicaki-r-v and 
iiiiciho pli-k-tip. e ig M 

UI U SPKrfAL IMllCK 
AMPUl'’lt;U ONLY . 

Everything in Short*Wave Supplies! 

Now j(H( liili liny overytliitiK Horn iiNK SUl'lirK froill 
lli<‘ worlds larKO.st -ihH k nl u idanmojil |i.iils! Itocehois, 
mil'', rnndeTi>or''. nnui'iter>. ory'ial'i. -et"' l»y Nalimial. 
Jtaintnarluiul. l.afayntie. etc. . . . AT LOWKsT WilOLtl- 
fcJALL PUICKS! Get our 141g Free Catalog! 


AN INTRODUCTION TO 
RADIO DYNAMICS 

from potfc 47:^i 

mat tor of fact, it is not nccossary to follow 
the flotails exactly in constnictint: the coD* 
tnrl. sn lont: as tlie basic rc(|uirciuonts fur 
the individual instrnmeiits are met. 

The base is made from an old cake tin 
mcasiirinK tP/i x 11x 1 in, deep. A coat 
of aluminum ]>aiiu improves its a[>pparance 
and Rives no elm- to its former “ofciipatioii,” 

It will be noted tlnit six terminals are 
mounteil on the sIoidiiR siflcs of tlH‘ pan, foiir 
iti the rear mol Iwo at tin* si<l'*s. A slot is 
eiit in th<‘ pan so llo'si' posts arc all insniatctl 
by the bakclitf‘ strip. Tliis is imiinitmit and 
eare should be taken that none ari' Rroiiniled. 
(FIr. Iht 

A standard A pnoiR radio socket. siURlt' 
eireuit .jack, ‘bt olini rlo^istai and switch are 
also niountcfl as shown in Figs. A and li. 

The Sensitive Relay 

Now coTiics ihc special cnnipinent, The 
Input t ra iisfid'iiicr that cfoiplcs the micro¬ 
phone to the iiibc is made fiom an old A.F. 
transforiin-i' wiili a burned nut pi'iiiiary. hy 
disinanI ling and rcuioviug tin- di*fcctive pri¬ 
mary. A small wooden fonn is niadi’ lliat 
will give a coil of aii[o'oxinijitely tlo* same 
fliincnsions as the old priinar.v. ‘This form 
is wouinl full <if No. :b; to -Pi miaiiu'lcii wire 
ti'.ntil it has a resistance of about -fMi ohnis). 
It is then put in place of tlic original pri¬ 
mary and tin* ii-aiisfonuer rcasscnibleil. 

Next is tin* sensitive relay in the plate eir* 
cult of the tube, ‘rin' writer happened to 
have oiif* available, wound to HMiu ohms. 'Ibis 

i-elay si.. be very seri-iitivi- and unless one 

is efniippf*d tti bnihl pn-eision apparatus it i'^ 
best to piiriliase this insiriinieiit. A num¬ 
ber are available oil the market for less tlian 
tive dfrihirs. 

The On-Off Relay 

'I'lien conies the on-ofT rela.v which per¬ 
forms a very iiiitMirtaiit fiinetion anil pre¬ 
sents tin* most dillienlt pi'ohlem of ... 

deviee. It might lie well to describe its fniie- 
tioii before deseribing its const nietion. Tin* 
use of the otla*!' appai'Jiiiis is fairl.v obvious, 
tile var.ving eurrenls prodin-ed in ilie micro¬ 
phone are h-d into an amplifying tithe b.v 
means itf the eoiipllng transfornier. 'Plie ani- 
plitieil eiirrent operates the sinsitivi* relay in 
the plate eireitil. Itnt the lath'f rela.v will 
only remain elosi'd while sound is impinging 
on the miero|dione ainl will oiien when tile 
sound stops, Wei't' this n*hiy eoni i‘oUing, for 
exain[ile. a set of ideetrie trains, they woithl 
only operate while sound was striking the 
niierophoiie. 'The fnnelion of the oii-off re¬ 
lay, then, is to eloso tlie eireitil wliioi the 
plii'te relay eloscK for an instanl twlieu the 
word “start” is spoken into the mieroidionei 
Hint kee]i the eii‘eiiil closed and the trains 
running until tin* word “stop is spoken, 
when it will 4i[H*n the circuit. H'bis elTeet is 
fiblaincd hy so aiTiiuging a switch levin- tliat 
a llirnsi fif the relay arinainre swings It one 
way and the next tiirust swings it hack. 

The ilesign fif sueb a relay presents an In- 
tin’estiiig litlb* problem for siiifleiiis fif Iiie- 
elianies ami the form devised hy the writer 
is hilt fun* of tlie niaiiy possible arrangements 
that iiiiglil he usi'd. 'I'he mnistriietor tniglit 
well endeavor tfi devise a simpler form if so 
inelinini. 

'Pile rela.v used is sliowti in detail in big. 

An nbl telephone relay was disniaiitled, in 
tIio writer's unit, to form tlie driving clement, 
A length of heavy piano wire forms tin ex¬ 
tension ho* the sboiT nriualnre to iiierease 
the lengtli of its tliinw- as sliowii. A pusher 
St rill made from a iliin stri]i of brass. U* 
in. widi*. witli a iooii fornied in one end to 
(it loosely around the anna I tire eXTeiisitUi 
piece, 'i'iie tension spring on tin- armature 
is inoiiTite4l by drilling ji ileiiranee bole in 
the arniatnie and a tJip hole in the juiiui I me 
sii]iporl. for an s-:t2 tlireiuled rod. nii this 
rod is assmiibled ji light coil sioiiig which is 
put under tension liy moans ol ji brjiss hjit- 
ti-ry nut. 

'I'lie body of the switeli arm is cut from 
bakelite to’ the slnipe sliown in Fig. M'lie 
switeli IdUile is riveted to this bakelite pieee 
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wliieh is also drilled for a pivot and a small 
hede provided for the end of tlie selector 
spring to rest in. The pivot for tlie jirma* 
turc is a brass escntelieou pin that tits snugly 
into the bakelite strip whieli forui.s the base 
for tlie rela.v asseiiiblj*. Three eontaet points 
are provided for tlie switeli bhide to travel 
over. The selector spring is a lengtli of line 
piano wire bent into a loop with one cud 
soldered to the thrust strip, 

Tlie tiiiJil jissemlily of tliis relay is by the 
trijil-ainl-crror sj’stein. Assemble tlie deviee. 
not negleeling the sidderirig lugs under tlio 
eontJiei points ami iiijike sure the blade 
tiJivels sniootlily over tin* eontJiets, 4'iie sol¬ 
dering lugs under tlie outer contacts are 
then hent over as shown to hirm ji i-Up into 
wiiieli the swit<-li hhide easil.v slides. With 
the selector spring in tdjice. the opeijition of 
the relay ean bo tested by pressing tlie arma¬ 
ture <lowii witli tlie linger- With the bhide 
to one side, the lirst “press'* shonbl swing 
the blade over, relojising tlie arniatiire jillows 
the thrust strip to come hfu-k and I lie selec¬ 
tor .spring sw'ings the strip over so tluit tlie 
strip is in line with tin* notch on the other 
shie of the jiivot jiml a second depression of 
the jirmiitnve swings tlie switeli arm back, 
it will take a little expeiinieiiting to get the 
reliiy working just right. It may he iieees- 
.var.v to tile ilu' iiolelu-s slightly to let the 
strip swing over. Iteiid the jirni:ilurt» exten¬ 
sion a hit so it throws tlie switch jirm all the 
way over or Jidjnst ihe clips on the eoiitaets 
Ml the switeli jirni will not s[iriiig out of them 
lint will pull out easily when the reljiy Jicts. 
A dro]i of oil on the moving parts will often 
help. 


The Power Relay 

*rhc tinal pji'ce of ji[>)iarjitus is the heavy 
rela.v. -\ It hough the on-off relJiy will eniitrol 
liglils and signal devices without this extra 
relay it is well to use it in the de\ iei* to pre- 
elnde jiny djitiger of hiirjiing tin- eontaeis on 
the on-oh* n*lay jimi deriuiging its 4i[ierjiiion. 
The lieavy n biy is sinudy a biittery eluirging 
relJiy from jin jiitt4imiibile general or willi the 
tieavy wimling removed, (Uie mid of the re- 
tiiiiining voltJige winding is groniuleil. so the 
rela.v fiJinie must be insulated from the luis^-- 
'riie tension on the nday is deereiiS4*4l soiin*- 
wliJit, hy bmulitig tlie tension spring st^ip. 
4'liis relay will luimlle lieavy eiirrents with¬ 
out arcing. 

Tlie tinal asseinhly jind wiring can he done 
nciMjrding to the dijigrain in Fig. 1. 11 would 

be well to solder all joinis to prevent trouble 

from loose eoliiieetiolis tluil ... oeeiir 

with sen-wed teniiimils. Where it is neei-s- 
sjiry to pjiss win* tliroiigli tlie uietJiI luise, a 
hole piiTirlied with an iee pick Is the most 
suitable, for it lejives a rounded eilge to Ibe 
iiole that does less djunage to insula tod wire 
thjiu a drilled lioli*. 

Testing and Adjusting the Unit 

When eonne4-iions jire eomplete, the appa- 
rJitiis ean he eonneeted to tin* bjitteries. 'I'he 
wriii'r used the dry-cell type of tube with a 
L* V. lilanient, other tubes may be used if 
desired. In the 4jise of tM-\ tubes. Iln* negjl- 
tive d Jirul negativ4' :S are wired together Jiiid 
eonneeted to the iiegalivi* ti'riiiiiui 1 of a sior- 
age ha 11 cry, IVael bally any tube tluit can 
In* operated by bjiltei'ies may be* used with 
no im[Hii-tJUil eliJinges otlH*r (luui to see tlie 
propiT lihiment vidtJige is applied and^ lliat 
fl V. is iipiilieil between termiiuils "A—** 0 V- 
arid *'A + K—'* in Fig. 1. 



Fig. B 

The under view of the “pfe-pan” chassis. 
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After conneeiing ibe batteries, the opera¬ 
tion of the relays is tested before insertin>? 
the tube. Close the sensitive relay with the 
finger and note if the on-off relay throws 
each time contact is made, ihe heavy relay 
closing when the on-off relay swings one way 
and opening when it swings liaeU. if this 
action does not take plare, elieck tile <irenit 
again and loe»k for troiihle in tin* relays. 
They munt work before attempting to use 
voice control. 

After cbi‘i‘king relays, connect a teleplione 
transmittiT iiit<i the jack and insert the tube 
in the soeket. Itring the tilanieiit of tlte 
tnhe up to pi‘Op(‘r hrilliniicy and adjust th«^ 
sensitive rehty while tapidiig the transiuitter 
diaphragm with the tiuger nail. This ad¬ 
justment will l)e found ratlier critical and 
will he siinplilied if a niilliainuietiT is con¬ 
nected into the piate circuit of the tube, 
wliich will indicate the plate current <'liauge 
when the transmitter is taipped, I sually the 
plate eurrent will read 4 ma. and jump to d 
or H nm. when the transmitter is taipped. 
it is this swing that actuates the sensitive 
relay which recjulces close aidjiastment of the 
contacts and proper setting of the tensioti 
spring. With a little caire, it is not difficult 
to olitain a sotting where, on speaking one 
Word dlstiii'tly into the transmitter, the re- 
hiys all eliek. This completes the “eontrol.'V 
It is now ready to actiiaite any eieetiical 
device desired. As iirevioiisly mentioned. It | 
is very effective with toy trains, the two 
terminals on the side of the cmitrol device, 
being conneeted acniss the switch regularly 
used for switching ou the trad ns. j 

The work of ludhiing and adjusting such a 
device is well repadd wlu'ti it is working, it | 
opens up many interesting avenues of specti- 
lation aiud perndis ji liosi of jm/zling experi-1 
ments. The writer hais snc<‘eeded in turning | 
lights on and off in n room h.v clapping his 
hands, switching ai radio set oil and off. and 
lighting the gairaig<* with ai hhist of the horn. I 
When the appairatits is to he used for siu li 
purposes even feinpnrarily it would he well to 
mount tin* hattei-jes ntid control device in a 
box to make it easily portable. 

List of Parts 

<nie base made from u cake tin. 11^ x CV^ x 
1 In. high : 

One single-|n)le toggle switch; 

One 4 prong hakelite soeket ; 
i me ;j0 ohm rheostat ; 

One A.K. transformer, remodeled into Input 
trniisfornier by rewinding jirimary to liOP 
ohms tisliig No. ot» to 40 wire; 

One seiisitivi* relaiy. HiOO ohms; 

One (» V. niuoinoliile cutout rela.v (mode! T 
I’ord 1 series winding removed: 

One telephone relay, liu ohms resistance (re¬ 
modeled into a step-by-step relay; 

Six binding posts ; 
one single circuit jack: 

One telephone transmitter or microphone; 

One cord and plug for microphone; 

(me type Ol.V tnhe. VI. 

(Tlie sulijoct of radio dynamics is one that 
1s of interest to every “dyed in tlie W’Ool” 
radio experimenter. We are cm the look-out 
for othc‘r interesting articles ou this and al¬ 
lied snhjec'ts and will pay space rates ujam 
publication, for all umterial printed. So get 
your thinking caps on. fellows—reap some 
profit from your hobby !—Associate Editor) 


MAKING A HOME- 
RECORDING CONTROL 

it'onthmrd front pane 474 > 

Is oi.‘c*ned when tin* c’oiitrol switcdi is set for 
•‘recording.'* 'riiis is dotie in cirder to pre¬ 
vent an A.K. fe<*dhuck <yr Imwl from starting 
when making .i re<‘ord. Thc« win*s leading 
from tin* voi<o-<nil eirenit to the e*introl 
switch slimild iM‘ run through Icraided sliield- 
iiu:. and tin* sliicdd grounded. 'I’he same holds 
true for the wires rutiniiig from tin* micro¬ 
phone to the niiero|dioiic*-eontnd box. 

The experimenter or c'ustoiu sed builder who 
builds tills unit, will find that it is both 
Ilexihle and easy to operate, it is a useful 
addition to any phono-radio comidtiation. 


ONE 


INSTRUMENT 


FOR ALL MEASUREMENTS 

Reststance-Ciirre7it- Voltage 

..THE NX 

UNIVERSAL RECTOX 


T his Westinghouse panel-mount¬ 
ing instrument was specially 
developed for the radio service man, 
the experimenter and the amateur; 

The selJ’Contained instrument 
covers the J allowing ranges. 



MilUamps., d-c. 
Milliamps., a-c. 
Millivolts, d-c. 
Volts, a-c. 

For additional 


O-l 
0-1 
0-100 
0-5 

ranges, we can 
supply resistances for voltage meas¬ 
urements, Combination shunts for 
current measurements, and resistors 
for resistance measurements. These 
accessories give the following ranges: 

0-1-5-10-50-100- 
200-500-1000 


Volts, d-c. 
Volts, a-c. 


Milliamps., d-c. 
Milliamps., a-c. 
Amperes, d-c. 
Ohms 


0-10-50-100-200. 

500-1000 

0-5-10-50-100-500 

0-5-10-50-100 

0-1-5-10-50 

0-1000-10,000- 

100,000 


Wesfiaghoiise 

Since 1888, manufacturers of highest quality 
instruments, which are now available at stand¬ 
ard prices. There is no longer any reason for 
accepting lower standards. 

Territory is still open for dealers. 


With these ranges, practically any 
measurement of voltage, current or 
resistance can be made for checking 
receiving-set operation; for test bench 
work; for laboratory experiments; or 
for the adjustment and operation of 
transmitting sets. The instrument 
with its complete set of accessories 
mounted on a panel or in a box, with 
the necessary switches, makes an 
ideal test set. 

Catalog 43-341 describes the con¬ 
struction features that result in the 
high quality of the NX Universal 
Rectox Instrument, lists the instru¬ 
ment and all accessories, and includes 
connection diagrams. Send the cou¬ 
pon or a post card for your copy. 

SEND FOR CATALOG 

Westioghouse Electric & Mfg. Comptny 
Dept. Il6, Room 2-N—East Pittsburgh, Pa. 

Please send free copy of Catalog 43*34t con- 
Uining complete description of the Universal 
Rectox ] nstniment. 

Name . 

Address .T 79843 

City . State .RC 2-34 


NEW COIL SELECTOR 

[terfl- SccuRtLV HoiPt ant >ew No. 700 
4. s 6 Prong Cons ^ 




6 wtiL Spaced Lum 
' fc«.4.5oft6PUN&Ciluum 

ment* of any kind Knob and indicator on far^ of 
iMm-l 4.0W uhlrh ,y|! is In finiiii. shiilih^(Unii.i.i 
-ru«K<vl—«lerirlrally pfTicIpnt. I)on‘l fail i<» use it 
in 'ct-* \ou are buililini: and new e<iuii>iiient you aro 
desicnlng. 

No. 700 COIL SKLECTOR UNIT wllhmir 

List Prl.e $3.50 

I A I rii alden products CO 

licftku I ^ 715 Center St 

BROCKTON MASS 



• HID 

loud speakers 

■VOliNr.M. efTIiiency tVk to 

—neiik riipaciiy 50 waits! lU L'S 
new diaphragm and \olce •■oil as!>cm- 
(ilj .I'-nre tilgher efficicniy and far 
greater detKMidabl lily ■ Write for lll- 
'r..rure I|l !■ units, alt alunii- 
I weutheniroof XATl'RAL- 

lovii" trumpets, niirnqiliones. ox- 
.lt<rs, air roiiitnn horns. 
r?ct details of Five-Day Free Trial and Information 
on our new hloh frequency theatre unit. 


UD SPEAKER CO. 


i»o3 Jacksoh jtiEnuk. 


TOLEDO. OHIO'U.S.A, 
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NEVER OBSOLETE 

Shallcross Number 611 
Universal Tester 

will be as modern next 
year as it is today 

TESTS 

any radio re¬ 
ceiver electri¬ 
cal circuit 

CONDENSERS 

paper or 
electrolytic 

RESISTORS 

fixed or 
variable 

Transformeis 
Chokes 

It is now possible for the radio service 
technician to carry only one test instru¬ 
ment, the SiiAi.i.CROSS No. 611 Universal 
Tester. It will always be up to date, no 
matter what new tubes may be intro¬ 
duced into the industry. 

Send 3c in stamps for Builetin No. 611-F 
describing this instrutnettt. 

IjJtlALLCROSS MfG. COMPANY 

t/cc/lit'<U * iicn m xittif In tjinmcuic 
and AcctilaU n hli, 

TCO MAC louipv&hft 

COLLINGDALt,l>A, 



To Tune The 



5-MeterTranscei ver* 
and ''Beginners* 
S-W Receiver’* 


• 

A CONDENSER is just a condenser 
to careless set builders. But if 
best results are desired it is wise to 
use the condensers specified by the 
circuit designer. 

When he names HAMMARLUND 
CONDENSERS for the ”5-Meter Trans¬ 
ceiver" and "Beginners' S-W Receiver," 
featured in Radio-Craft, it is smart to 
be safe and not gamble with substi¬ 
tutes. Write Dept. RC-2 for the New 
Hammarlund Catalog "34" of Precision 
Parts. 


HAMMARLUND MFG. CO. 

424 West 33rd S+reet New York 


Jl^mmarlund 

^ ^ C C i'ii 


PRODUCTS 


SERVICING THE 
"TALKIES" 

(C'oiiNHMC'/ from innjc 477) 

The Illusion of Motion 

The illusion «pf nniviiij: piiHin's is rroatod 
hy i itm ii liii-;:^ iimiilMT of iniaj:rs in 

lapii) >1 n Cl'S'ii nil tin prarlii-c. sixtnfii |>rr siv- 
oimIp with iliirk iiit<*rvals hmwr^ni. Tim iliirk 
iiin rlinlrs am not visihln hr<-aiisn suHi prnjnc- 
ti<ni is rapid than human sijrlit. An 

ippliral illusion t-alh'd itcrsistcftrr ttf rision 
pmvriits ilip' I'.VR' fippin ppureiviiijr tlium. 11 
;il[ dll' pjctnrns aim pincisnly alikv— wliip-h 
hapi'f'iis wlip'ii tlm rluiiacH'is nn ilm s<mfn 
mmain poi fnp l ly mm ippiilnss — tin' p'yr sp-ns nun 
niM'liaimiin: ami p-mitinmHis ph-tnn*. \\ limi 
1 lM»sn pi*'tni'<’s nVo iippI iih'iit ifa I. hut ntirh 
ditTms slijiUtly finiii tin- pptln’is. tln‘ illusimi 
nt‘ niPitiipn n'snlts. l’<tr cxainph-. a hasp'hall 
is tlimwn: tin* liist pictnm nf this S(‘i|m'ine 
.vImpws ilin hall nrar mm of dm sm-PM-ii. 

'riicn. aft^M' an intPTval ppf darkness, tin' ball 
is seen a triMe fiirtlim- t'miii the edtr<': fnl- 
hpwin;: amdlim- iimineni of dnikness the ball 
is shown still nearer the eeiiter of tin' screen 
— sixte«*n Shell ]iietiires. eaeli slupwinji the 
hall in a ditTereni inisitimi. may be in*ojeetp‘d 
in om‘ second, and the optical p'lTeet is that 
nf tho hasehall in siiuhpiIi ainl <ontinmpns nio- 
tion, erossiip: tlio sereeii in ipm* seeppiid’s time. 

To seenre this resiiit. a vast miiiiher of 
liielnres are pliottp^rraplied on a h’Piii: si rip ppf 
relhilnid. thronjrli whieh the prnjeetimi llirht 
is tlirnwn. A tlnnisaml oi' iwpi tlmnsaiid fep't 
of this lilin, wpiiind tip on a metal reel, are 
eneas<'<l for operatipm in tin* upper iiiai:a//ine 
of the pl<pjeit<n‘. The first fp'W feet of the 
film are tln-eadep] hy the in'ppji'eihmist. ihronyb 
the jrears of the prnje<ior niep-hanisin, and 
the end fasti'iii'd to a similar metal n-el in 
the lower iiiairazine. v\ row <pf sprocket holes 
I .'stielehes ahm;: ea<h e<lj;e nf tin' film, and 
are eiunik'nd hy the teeth of spnp<'kei ;:ears 
whieh eaiise it to move throinrli the projeeter 
when the drive mot<pr Is started. Tin* fllm 
I winds from tlu* upper niajrassine, dppwn thripimh 
the ipmjeetor ami the heam of lijjht piereiti;; 
it, and is reeled np in the lower majra/iiie. 

The SI .I of the tilni is bn ft, per minute: 

1<; of the pietnri's pliotitj:raplip-d ninni it ap¬ 
pear hefpn-e the projeetioii li;rht in one see* 
otid's time. 

Tlie dark intervals, durinjr whieh one pie- 
tiire is ri'tuoved frotii the liirlit aperture and 
aiupilier inserted, are seeiired hy means of a 
shutter syiiehronizp'd nieeliatiieaMy with the 
imptippii of tin- tilm. T’ln' film d<pes mil movo 
stondily hiit jjerkily. hi'eanse eaeli pietnre, 
dmin;: till- instant it is heinj: projp'i-i<‘d, ninst 
he Iperfeetly motiiPllless. 

With those elementary reipiirenient s in 
mind, let its trlam-e briefly at the merliiiidsm 
that eonforms to fln-ni. not out of any siieeial 
interest, at this time, in tin’ nieeliaidsin 
itself, hilt primarily as a iritide Ipp rp'albanir 
what tralniin: and Ipaekjrnoind the projeetimi- 
ist must have hail in onler to dp'al ]u-oin‘rly 
with siieh apparatus. 

Light Projection Equipment 

'rite neeo.ssar.v liLdit is eomiiioniy seen red 
hy meaim of an at e hot ween earhon elec¬ 
trodes (in small theatres iiieaiideseeiit lamps 
of inno W, may he usedi. ,\ eiirved mirror 
heliis eoneeiit rate the liudit upon the eon- 
deiiser, T*he are uses from 4(t to ptn V., and 
from ITi to L'od A., depend i in: niton tlie 
amount of liirlit I'lMinired. .\llhon;:li in a few 
i'xperimeiit a I installations A,t’. ares are used 
at this writ in::, projp etion ares e<pnimoTiI,v re- 
(|iiire It.i’. to seenre steady liLdit. and lids is 
drawn froni city mains, from a iiiotor-j:eii- 
erator, or from a roetitier. 'I'lie projectionist 
is, therefore, familiar witli linndlini: eiirrent 
in falrl.v laru'e i|iiantitles, and with elipposini: 
appropriate wire diameters and insulatipiiis. 

lleeause tile rjirhon electrodes liiirn away, 
the distame between them must he n*adjiisted 
ever.v niinnte or so. 'I'liis Is done antoiiiatie- 
ally hy a rela.v that starts a small "are-feed” 
motor wliem'ver the rosistaiiee of the nn- Iti- 
ereases. 'I’he same motor also causes the 
positive electrode to rotate, in order to einii- 
pei it to hum away evenl.v. and avoid flicker¬ 
ing: of tile H;:ht. fidrty T(*lay coalaets. or a 
dirt.v eoniinntator on this nmtipr, often create 
sparkinu noises in the sound,) 


DeFOREST Tubes 

410 430 481 


95 


These Tubes are 
all guaranteed 
first class Mer¬ 
chandise. 

SUBJECT TO PRIOR SALE 

A R U O W 

.SALKS < ORI»«RATI<KV 

549 W- Randolph St. Chicago, III. 


-WANTED I- 

Jobbers*-MaiI Order Houses end Representatives 
in all Territories 


TWO FAST MOVERS 



Free Edge Cone and Voice And—Field Colls for all 
Coil Assemblies Dynamic Speakers 

We also Manufaeture Various Types *f 
Magnetie Speakers 

We ran Supply anti ItemetJy Your Speaker Needs, 
:^pcak-cr Mftrs. Since 1921 
LEOTONE RADIO CO., 63 Dey St., New York, N.Y. 


NEWI SENSaTlDNAtt 

110 VOLTS AC FOR AUTOS 


The new ArTONATOR cenerates 110 Volt A.C. Cu^ 
rent In motor ears, aeniiilanes and from all types of 

eimiiit’s ami niotors. dtmt from fan l)elt ( i)«ts 

TJiit ini; 1 oppr.tte. No 'crviie—no Imialit’s, rolleeior 
ririK". ciimiiiiitator or Hire tio-jcil jn :...iure libdl 
for -HiiriitiiiK I'OitrMil.i: Siiijiii fiiiiiiipppFPPi S*. 

Railio Sets. Neon Signs. Kl - iric Llglit-t. Seanh- 
luriits. Sent) Hpr coinpiete details 

AUTONATOR LABORATORIES. INC. 

8440 South Chieago Avenue Chieago. Illinois 


SERVICEMEN! 

THE MOiT COMfLtTE LINE QF gONDtN&H? 
ANO I 16 $|&TC.A^ ion iYEAY H.JV4J10 U^E 

Wpftf lwrDurnaw U-wiEC POldi-rirca Di-EhEiriC 



T 


ESTING 

EQUIPMENT 


We bii.v, sell or trade new or us(*d 
Itiidio Service leinipmeiit. Complete 
line of piirts and stiiiplies. 

H. WAECHTER DISTRIBUTOR 
HARPER IOWA 


1 Ad; A 

^ BUYS A NEW 

REMINGTON 

PORTABLE TYPEWRITER 
Special 7-Day Free Trial Offer 

Think of it! Yon ran hiiy a new slant la nl Rem- 
inuMnn l''«rtahh‘ Typewriter for hut 1 nr a day. 
Stainliirtl kryhoanl. Smalt ami rat dial Irttcrs, 
Itcaiitifiil finish. Carryirn: ra^e inrhidctl free. 
Kxr<pti(tiiiil iiinticy-niakinu^ oppor- 
tiiniti"!*. Wiitr today. Say: I'l.-is 
tell nic hew 1 ran j:et u new ^ 

Rcniimrltpii Pnrtahh* typewriter 
tpo ,vtiiir st"*rial 7-tla,e tree 
trial* itffrr for hut K'r a day, 

Rciiiimrtoti Rand Inr,. I)fpt. 

HC-7, Jlnffiiln, V. 

BACK ISSUES OF RADtO-CRAFT 
whieh you might need to eomplete your flies, eon still 
be had at the price of 2Se per copy. Send us your re- 
ciuirements. together with your remittance in eheek er 
money order, 

RADIO-CRAFT, 96-98 Park Place, New York, N. Y. 
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Ucftifiers used for are current supply com¬ 
monly consist of rectifying: tnhes, sometimes 
of ::u-am])ere size, in a full wave circuit. 
More recently “dry tdiemical stuck” or dry- 
disc rectiliers have cojiie into use for this 
|)u ritose. 

The projector mechanism is hotli intricate 
ami delicate. The irreuiihir tiiotiiui required 
(d the tihu calls for a complicated syslem of 
trears, so accurate in their operation that the 
I'raKih* celhil‘d<l neither tears nor Jamhs, 

• Kither. umicr the intensity of heat fo 4 -iissed 
on the tilni, will result in lire, in a split sec¬ 
ond.! Thc‘ advent of soninl has incrcasetl 
tin* eomplexity of the trearin;:, for when a 
photo-eel] is used the sruind traek must jmss 
the “sound aperture*’ without th<* faintest 
trace of jerkiness in its motion ; otherwise 
tlie piteli of the sound will vary. \Vc>rn or 
improperly Inhrieated jtears not infre4piently 
give rise to such “rtutter** or “wows.” 


OPERATING NOTES 

((’oMt ttiMcd from pntje 47.'^) 

SPARTON 14 

A COMPLAINT of hum and distorted re¬ 
production was received recently on a 
Sparton model 14. As the most cuuitiion 
cause for hum on these or any otlier receiver 
employing: dry elect roly ties lies with the tilter 
condensers (as this type dry up ami lose their 
effective capacity) hotli these units were re¬ 
placed. After this was done, the receiver was 
switched on. and <»peration was normal and 
hum-free. The day after, however, the same 
complaint came in and amdher call had to be 
made. Upon arrival, as no hum eoiilil be de¬ 
tected, informati<»n s<iUcited from the owner 
disclosed the fact that at times the ctuidition 
would not present itself until after ten or 
fifteen minutes of operatit>n, while at otiters, 
the hum would start in at the snap of the 
switch. 

After a short time, things betrnn to hap¬ 
pen. A low. insistant hum stum l>ecame 
louder and reception hecaine distorted, with 
the a<ldltional eireumslaiiee of a pent<ule out¬ 
put tulM» with red-KlowiiiK ):ri<Is. This latter 
symptom, an iml lent ion of excessive plate cur¬ 
rent, could have been cause<I tdiscounting de¬ 
fective tubes for these bad all been cluM-ked) 
either by a lack of netfativc ;:rid bias <ir a 
positive potential helm: impress<*d ipum the 
control-jrrld, the latter onliuarily the 

result of a leaky conpliii); condenser. Al- 
thoutfli this coiHlenser tesle<l satisfaetorlly, 
to eliminate any possibility of a breakdown 
under lond. a new .Ol-mf. unit was installed. 
The next step wus measuremeiit of the con- 
trol-tfrid bins: hut because of the extremely 
hitrh ri'sistance in this j^rid circuit of ihis 
tube, it was impossible to 4»btaiii a true ami 
correct reading: of the potential impressed 
upon the tfi'id. Si‘e Fiy. 2. Measurements had 
to be made from the chassis to tlie tap on 
the field <'oll. wlij<*h is connecte4l in lljc ue::a- 
tive return of tin* iiiph-volta;:** wimlim;. The 
volta):e readiuj: o!)tniiied was 2 V.; the <lrop 
acn»ss the entire liehl wa.s only about 4U V. 

The speaker pliiK was <Iiseonm'cted ami an 
oh in mot or siiowed the field resist a m-c tt> he 
about 2..‘»0U olims with the tap alomt 400 
oimis. wliieh was as it should have l»een. 
This St.ate of affairs proved discoiieertln;: as 
the only other reason for a lo\v-voliap‘ drop 
ai’ross the liehl was a faulty voltage ilivbler 
system, whose components li.ad clu'oked cor¬ 
rectly only a few moments before. This left 
the field coil as the imly possible cause for 
the fr<uible. 

When the speaker phn: was re-inserted ami 
the switch turned on, tin* receiver oi)erated 
without hum or distortitui and some more 
time had to be spent until the hum would 
attain develop. It did. The voltmeter C 4 m- 
nccled across the field showed a readint: of 
about fiO V., w'heri'upon the speaker pint: was 
quickly removed. This time, a rcadint: of ap- 
proximately HOO olun.s was obtained aeros.s 
the speaker field, and it was found that by 
pressint: upon the coil w'indint:. tlie resist¬ 
ance could be mad«' to vary! As soon as the 
coil had cooled, which only took a moment or 
two, the resistance was atJain 2,r>00 ohms. 

A new field coil was installed on a subsaquent 
visit. 


INTERNATIONAL RADIO 
REVIEW 

(Confinitetl from pa<jc 4G1) 
out. This eliminates one .source of distortion. 

No actual tiata wen* ^dven ami sim-e tin* 
tubi* s|M‘cific<l ill the article cannot bo ob- 
tainc<I in the I*. S., It is necessary for the 
exp4*rimenicr to work out the iictalls hinisclf. 


AN ULTRA-SELECTIVE SUPERHET. 

T llli^ n*4*civer. Fi;:. p, is describetl in Ft'.\- 
K K .VTKC 11 .NI sc 11 K M 0.\ .\TS 11KKTK (i Jeriua ll.V I 
US a ci>mbination of a broadcast ami a loiu:- 
wave superheterodyne witli a short-wave 
a<tapter, both built In the .same 4 *hassis. 
Through a swil4-him: arrangc!m*nt, the adap- 
t4‘r can be C4mm»c|i>d to the siiperliet. the 
range of wliich is thus imTease<l from 200- 
2 .UUU to 2 o-2 ,(!0<! im*ters, 

t!m* of the interesting features of tliis set 
is the use of a new hexode tube in the U.F. 
stage whicli Ims a variable mutual conduct- 
am*e whi4'h can be ailjusled between 1 and 
lO.oot!, This makes It espe<*ially useful for 
A.V.r. action. Another hexode tube witii 
soinewlint <iiffereut clmractc'ristics is use 4 l as 
a converter tube, similar to the pemagrid 
converters t2A7 and r».\7i iis4‘d in this coun¬ 
try. Two of the I.F. transformers are coiiptctl 
t4»getiier to form a hand seIe<’tor arrange¬ 
ment, to increase tiie s«*l<*ctlvlty of the re¬ 
ceiver witluuit cutting sble-hamls. A diode- 
trlode tube is ns<*d as iietector. 


T ill-: circuit of Fig. 10 Is a 

tin* Mega<iyne circuit <lcvelop<*<l by 


A I TUBE LOUDSPEAKER SET 

Fig. 10 is a variathm of 
Hugo 

thTiisback. The interesting features of the 
set other tlian those inherent in Mega4i.vne 
nM-eiv4*rs are:—tlie im*tlio4l of increasing se- 
icetivity by the use of a band s«*le<-tor: the 
melho<I of controlling regeneration by the use 
of a potentiometer colineetecl across the feeii- 
ha<-k coil, ami the method of supplying cur- 
n*nt to tin* **pPfito<le in reverse.” 

Those Iuterestc4l in const meting this set 
sliould 4ibtain a copy of the .Inly. lp;;2 issue 
of IL\nio*(*u.\FT. ami make the necessary 
clianges in the coils, etc. 


SHORT CUTS 

(('onthiuetl from pof/e 4G1>) 

A STANDARD SIGNAL GENERATOR 

John C. Bender 

A FT Kit having watched the design am! 

buihliiig of several factory signal geiier- 
atiu's. 1 di‘4*ide4l neV4‘r to attempt to calihrati* 
one in mlcrovidts until I <-oubl get enougli 
iuoni*y to buy a standard type of attenuator. 
*l*he original general4ir eirenit which I sub¬ 
mit t Fig. Ill is i*4piipp4>d with a cnlibrai 4 *d 
attenuator but iliie to the complicated nct- 
W4irk nsetl and the trouble in ^Icsigning such 
a unit, I shall leave out this part. 

The oscillator co|is are wouml on stand¬ 
ard Silver-Marshall, hexagonal forms. Fach 
coil is cenh*r-tappe 4 ] f4tr tlie “li” l<*ad. It 
will 1m* bmmi that thi* best wiu'king V4dtag4*s 
for this type a 1-4* 4.’ V. 4>n the It.F. pljifc and 
tiT’j V. 4ni the plat4* 4if the A.F. oscillator. 

In C4 Hist met iug this g4‘m‘ra|4»r. use ‘dloat* 
iiig” groumls. In other worils, immiit all 
parts 4111 an iii.sulate4l pam*l an4l keep all 
gr4)un4ls 4»f tin* 4‘ir4*uit away frtun th4* ground 
4if the shielding. I’rlng oac-h grouml lea 4 l (oj 
the 44si-iiIator) to a 4-4)nniioti priint and out 
thr4nigh a small hoh* in the rear of the 
shiehl. It won hi Ih* wise f4> insert an li.F. 
cholo* in this l4*ad. inniilc the shivltl, and 
4-onm*4*t two 1 luf. coii4l4*iisers. 4)ne on ea4'li 
shle 4^f the 4-h4)k4*. t4> tin* common grouml on 

the shji*l4|. 

It will also 1m* iifice*! that the .\.F. conp- 
Ung i.s obtained thr4Hjgh tin* grid of the 
tube. The lower the iinp4*4lnn<‘e of Its trans- 
f(»rmer secondary, the more stable the K.F. 
Ibit 4lon*t forget that there must bo quite 
a vidtage transfer here, 4lne to the power 
4 >f this U.F. oseillator. The writer a 4 lvises 
a 4uie-to-4me ratl4 4 Iransf4>rm4*r 4 »r an S.-M. 
270 V. transformer. Mount all batterh's in 
a small .shiehleil compartment of tim gciier- 
at(>r and bring all battery leads out through 
shielded cables. 


FREE 

Handbook 

OF SERVICING 
SHORT-CUTS 










one/ monthly bulletins that 
keep if always up - to - date! 

Get this valuable inside dope that only 
Sylvania offers you free of charge! There’s 
a meaty, 64-page booklet with tips from 
other service men on how to correct the 
troubles most apt to occur in each model 
of the leading radio sets. 

And every month, a copy of Sylvania’s Ser¬ 
vice Bulletin brings you additional tips 
, . , as well as the latest general news in 
the industry. It tells you, too, how you 
can cash in on your own experience . , « 
get free tubes by sending in your own pet 
short-cuts. 

Just 611 in the coupon and mail it today. 
Sylvania will send the handbook, and a 
new bulletin every month as a complimen¬ 
tary service! 

MAKERS OF 

Sylvania Tubes Hygrade Lamps 

Electronic Devices 
FACTORIES 

Emporium, Pa. St, Marys, Pa. 

Salem, Mass. Clifton, N, J, 

SYLVANIA 

The Set Tested Radio Tube 



THE SET-TESTED RADIO TUBE 


I HYGRAOE SYLVANIA CORPORATION H-7 

I Emporium. Penna. 

I Please send me >o4ir free booklet "Service Hints" 
I and your free monthly Service Bulletin. 
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RAD10AI934 

NO SERVICEMAN DEALER 
OR SET BUILDER CAN AFFORD 
TO BE WITHOUT THIS BOOK 





Send for the most 
valuable b(x>k in 
Radio. Packed 
with quality and 
value. Lists the 
most complete 
line of radio re¬ 
placement parts 
for any service re¬ 
quirement. Fea¬ 
tures latest type 
set-building kits, 
test instruments. 
Long and Short 
Wave Radios, 
Sound Systems, 
etc. Write for this 
FBEE Catalog to¬ 
day! 


ALLIED RADIO CORP., 

Utpt. D| 855 W. Jacksoo Blvd. 

CUcagOi Illiaois. 

I'lease send me FREE yout New 1934 
Kadio Book. 



Name _■ 

Address .............. 

_ 


.. State.. 
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AlliedH Radio 


A ”286" AMPLIFIER 

/rom luff/c 470) 

10 V. is llio actual allcrnatiuff p^itcutial di/- 
jCt'OH-c iKMwoeii tfrhl Jiinl eatliodo. However, 
the \K(\ poteiitijil difTereiiee ln'tween these 
two points is 24 \'.. whieli is more than ade¬ 
quate to prevt'iit the lh»\V «>f ):rid eurieiit. 

Tlie si'IMdasiiitf resistor, HS. Is shiiiitetl hy 
a 2o ml'. I'lertrolytie <omleiiser to avoid de¬ 
generative* etfeets. 

Tile reeinameiided plate voltage of the 2I0; 
tulie Is 'JoO V. However, in tins ainplitier, 
a plate voltage of 2tMi V, hua Imh'ii selei-f'd 
afim- nnisph-ralile rosearrh. siiwi- it has lieon 
foinid that this inon-asi*d vohage makes p<»s- 
sihle a higlior output, without ilelriiiieut to 
the perfL>nmiin-o or oftirioiioy, 

Vsiiig the 2r.i» amplitior. a very hiw-priced 
r..\. system of roiisidorahio powor <‘an he 
assomhiod. For oxample, the jimpliHer sells 
for less than $1S complote with tiihes. Add¬ 
ing a mi'dium-priood. singh*- or donhie-lmtton 
mioroidione. a siiitaldo nmtohing tratisformor, 
tw« dry rolls, n phonograph idokiip and tnin- 
tahle. and tin* roipdrod miniher of dymiralo 
reprodnoofs. tho eomplot(* s.vstom is uvailahh’ 
at aluHit tlie sanio oost as finmerly oharged 
for an amplUier of tho same powi'r output 
hut without the otlier iieeossary equipmont. 

Another iiitoresting nsi* proposed for this 
effnlcuit little :impliti(*r is in <-onjniutiou with 
a radio tuning unit. In his aiTangomeiit 
either the first ttiho in tin* A,F, amplifier may 
he iiseil as a defertor, instead of lirst .\.l\ : 
or, the deteetor may he ineorimrated In the 
separate inner. This is the latest idea in 
radio set design, in wliiili the timer and de¬ 
teetor are installed in a small, remote eahinet. 

The writer has spent many moiitlis in de- 
velopiim' and perfecting Hits little aniiditier 
and naturally after all this researeli. lie^ is 
well neqnainted with its capahilities. Ser- 
vh-e Men, or others who eonreiiqdate its ii<e 
in eonneetion with siieeinlizod I‘. A. j<d»s, and 
who desire additional information, are in¬ 
vited to write ill rare of this puhlieation. as 
he will he glad m give them the heiietit of his 
technical knowledge and experimioT*. 


Be Thrifty — Use the Model 500 

M PKIIC TEST! XIT 



PRICE ONLY 



Kct to Dealers and 
Sendee men 

mit Analyzer LIST $25.00 

Tlie wise .K. rvU e man saves and T 

sult^ hy eomu-etiiig a ^ ^ * iVl 

his nudtiplr-rradiiig meter of Mullilesler 
ns«'v dll- iiu-ter ill lii^ nliMileti- aiudy/ev wiili the 
SFPK.K TKST FNIT, Tins imik.s Inin the 
iwn. r of tie- movi ini..h rh iiimI etheijnt ioi.dv/« r 
. Vi-r deviM-d. It eliitliiiiile^ the Il' eil t-T a lilgU 
priced analyzer fitt- d »» 

The Kimt>lk-itv of the Si I KU rKSF I MT is 
immediately apiiaient. Sehn-tor Relies make 
it easy to use. Sneket tenninals and finuns 
are elearlv etched on punel. No com|dieated di- 
rertions ii'ecdeil. No tdiiggiiig of foinn-etors into 
jack<. The sri'KR TKST UNIT cannot lieoome 
ohs.dete. It contains a 10-wirc analyzer cable 
and is euiiippea with R-h pnmg bockels- 
Switehes have additional points for rcser\*c 
capacity. 

Make evciy- modem lest including conventional 
eiirn-nt-vidtagc analysis and coint»lcto point-to- 
point anah'ai*' gi\ itig hoth r<*si'*‘tanc<‘and voltage 
measiin'meiita. Any circuit or point may he 
tiKcd a« a pfereticc t»f*iiit. Also provides an 
accurate ‘•flrid-SlnfU* tiihc test. Fntnplcte with 
niiulyzer plug and 4, 5. 0 and 7 iirong. “Sun* 
PulT OuU' adapters. 

KNOCK Complete with instruc- 

DOWN tlft dealers 

kit ^ * and servicemen. 

Regular List Price $20.00 

Send for free data sheets on Super Test Un^lt, 
Dependable Tube Tester. Muttitester and other 
quality radio servicing Instruments. 

RADIO CITY PRODUCTS CO. 

I 48 West Broadway Dept.RC New York, N.Y. 



List of Parts 



One Tnitest 
!v42."7. Itl 

resistor. 

-IlH‘g. 

H*'V. 

. type 

(tin* Tniti'st 
F-42.‘B. K2 

resistor. 

1 « M H 1 

ohms. 

Mu"'.. 

Our 'rrnt«‘st 
lv42:;s. K:‘. 

ri-sistnr. 

1 meg 

1 w. 

, type 

One Tnitc'st 
l■:-42s.■. lit 

n‘si.«titr. 

-iiii^g 

.. Mu'V. 

, t.vpi* 

Om- 

iy|U' F-42G1I 

ri'sistor, 

1, K." : 

Hl.fMH) 

ohms. 

Mu"*. 

Olu- Tnit«*st 

rnrlMni resisttir. 

1 meg.. 

14-\V., 


Increase 

YOUR Servicing 

BUSINESS 25 % 

If you are overlooking sen'lelng aiito radios, then you re 
mis>ing :i great deal ft huslness. The auto-radio 
ness had Its greatest boom this t>8st summer and tnou- 
sands of sets were sold. By this time many of these 
same sets re<iuire servlrhig and with Inindreds of ihein 
rlglil in your own community, yon an build up a gomi 
atito-radio senlclng i)n!.lnes8. In a short lime you «an 
easily add SSfe or more to your regular seniclng busi¬ 
ness. 


tvpe K-42>^S. Uh : 

! One Tnitest cnrhoii n-sistor, S.Onn idinis, 1 

\V., type K-4;!1M, K7 : 

‘ fhii> Tiiitest spceinl resistor, r*4o ohms, Ih W., 

1 US: 

1 urn- Tnitest* special fixed emulenscr. n mf,. 

i :;r. v., «'i : 

'fwo .\erovnx tnlmhir condensers. .1-iuf.. 4no 
V.. tipe H-r;ti2r». F2. ; 

f>ne ftihilhir eoiidctiser. .."-nif., 4D0 V.. typo 

li-:’;2*Jn. FI: 

(me Tnitest cartridge electrolytic condenser. 
iTi mf.. oO V.. : 

One ’fniti'st dmihle eh'clrolvtie condenser. S 
nif. and 4 mf. "did V.. typo ((».»<: 

One Tnitest speeial h.v„ do m«.. r lioke. 

(1i. : 

(hie Tnit ••St spei ial power supply transfornuT. 
‘Mr» V. cither sid'* nf ••ent<‘r tap: one r. V„ 
.\. lilanieiit winding: one iVL* Y.. I 
(ilammit wiiuling : ainl oin* 2*^ V.. 2 A. tihi- 
UH'iit wimliiig. Tl : 

One t.vpi' -"7 iieiitode tiil»e ami one <1 prong 
AV!if<‘r socket, type M-i:Ui71. VI : 
one 2Ud power ampUlnT and one 7 pnuig 
I waf<M’ socket, t.vp'* M-H»ddh, V2 : 

' one oZJI fiill-wave rertifi'T ami one 4 prong 
\v:il’«*r so<-ket. type M-1.*lh70. V:>: 

Two input twin ,iaeks. typi- M-Kio:m, .Tl, .12: 
l 'I'wo mitpiit twin jacks, type M-HU»:h. .12. .14 : 

One S.F.S.T. toggle switch, lyiu- M-12S:*2. 
’ Sw.l : 

One metal <-hnssis^—S x d x 2',^* ins. high. 
I cnii’kle finish : 

Misiellam-ons hardware, hook-up wire, etc.; 
I d ft. connector coni and plug. 



Er^ty man eonncct^d In any way with die burning aui^ 
radio business will want a copy of this book Immediately. 
It Is dcioied exclusively to auto-radio service ■ dope in 
complete, understandable form. The (IFFPJI.M. .Nl TO- 
UMUO SKUVIFK M.\NU.\h contains schematic dia¬ 
grams. chassis layouts. mnuniliiR instrui-tions. and 
trouble shooting hints on all 19.1:1 and many older mi>^l 
auto-radio rereUers. This Manual contains a goUJ- 
mlne'* of Information. 

List of Sets Covered in the Manual 


Atwater Kent Mfg. Co. 
Autocrat Kiiillo Fomiiany 
(’arlcr nenemotor Corp. 
Che'rolei Moior Company 
Trosley Kaillo Coro. 
Pflfo .\i>pllance (’en*. 
Kmerson Fleet rlc 5!fg. Co. 
Federated Purchaser. Inc. 
Fada Had In Ar Elec. Corp. 
Ford-Majestic 
Franklin Ibidio Corp. 
Gahin Mfg. Corp. 
General Fleetrie Co. 
General Motors Corp. 
Grigsby-Orunow Co. 


Chas. Hoodwtn Company 
Montgomery Ward & Co. 
National t'o.. Inc. 

I’hllco Radio & Tel. Corp. 
Pierce..Mro. Ine. 

I’rcmler Electric Co. 

UC.\-Victor Co.. Inc. 
Sentinel Radio Corp, 
Sparks-Wtihlngton Corp. 
.siewaJt Radio & Tel. Corp. 
miied .\mer. Bosch Corp. 
United Motors Serrlce 
r. S lUdin & Tel. Corp. 
Wells-Gardner Company 
Zenith Radio Corp. 


Over 200 Pages 
Over 500 Illustrations 
9x12 Inches 

Flexible, Loose-Leaf Cover 


Mail This Coupon Today! 

GKHNSB.XCK PU BUCATIO.VS. Inc. RC-234 

9'>.98 Park Place. New York. .N. A. 

Enclosed .vou will find 'nv remit lanee of 
please semi me One Copy of the 19.13 ()PHCl.Al fO- 
UADIO SERVICE MA.NUAU. (Send remittance In 
cherk or money order. ** contains 

cash or currency. WE PAY POSTAGE, 


Name . 
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AIRPLANE RECEIVER AND 
5 METER TRANSCEIVER 


MAltD 


26 0 S.C ('wound scud; 


(NOT 

USFOJ 




. uv 
SOCKCT 


l.S V.. "A" 
7.5V., 'C“ 
dov.. ’8* 


Fig. 2 

The details of the tuning* suppressor frequency, 
and R.F, choke coils; and battery connections. 




at 


we. 12 ROUND BUS —BAR, SPACED **49>INCH 

between turns. 


Replacement 

VOLUME 
CONTROLS 

Interchangeable 
End Cover and 
Eou'er-Sivitch Assembly 

l^'^ LECTRAD Replacement Volume controls have distinctive economy and 
time and labor-saving features which appeal to the busy service man. 

End roven can be snapped out and replaced instantly with a power-switch 
assembly, if desired, without disturbing control connections. 

The shafts arc extra long ALUMINUM, easily cut to desired length. 
Only live types required in the service kit to Ht 799 standard receiver models. 


POWERFUL 

WEBSTER 15-WATT 
CLASS “A*» AMPLIFIER 

MICROPHONE ^— 

CURRENT 


MASTER 

VOLUME 

CONTROL 


VARIABLE 

OUTPUT 

I.MPEDANCE 


CLASS “B” 26 WATT 

I" c^ equipment of the Series 
.^;.8 WeBster pro\ id,s a iWnnitv ailviiute- 
merit. This i.e\v equipment Will handle a 
irememhms volume of uiulistorted out-put. 
Kusi y pushes four or five ^iaiit dynamic 
Kpeakers. \\ rile for complete description. 


In Ihe Series .l.jK Webster InlrnJitres an altoeethpr 
new .slamhint of exirtlem-e In Aniidlfier KunJnment 
ljullt aroumi \Uv new uiIhs ami wlib the Ininroora- 
tion of new Ideas in ronstmetion, thi.s ampmicr wdll 
.show a icfenier uiillty In dally applJeatJon on"»nn 
probleiil.s. .Motleralely prieed yel imwt-rful ennueh 
fnr att .systetns. danee halls, athletic fields eliurrhes 
srlKKils, ete.. the .Series most nearly‘meets the 
needs of sound li).><tallutlon engineer.>i. Write for 
coniidete details. "rue lor 

. .ueacripii 

THE WEBSTER COMPANY 

-21!“20,3i 

U KliL .... I the W EBSTER CO. UsE THE COUPON 

3830 W. Lake St., Chicago, III. 

Cfiitlomeii:—I am a □ Dealer* Q Sen-iceman, Q P.A. SpeciuIiBt 
and want all infonnntion on your Series 358 Amplifierii. 


scribing the 
entire Webster quality line 
of P.A. Equipment so moder¬ 
ately prieed you will be 
surprised. 


WRITE NOW. 


I 
I 
I 

I City 


Nil mo 
.\ddros.s 


State.. 


(('onfin wed from paue 405) 

Triiiim featherweight lieiidpboiies. A trailing 
antenna i.s used ; when not in use it is Wound 
onto a reel. The set eoii.sumes 1.55 A. at 12 
V. : tile weight is about 20 lbs.* complete with 
‘’11“’ unit iiut without tlie 12 V, power sup¬ 
ply. A superheterodyno circuit is n.sed. The 
tube complement incliules one type 7S U.K. 
ainplilier; one OFT lirst-detcctor and oscilln- 
tor; two 7S U.K. anipliiiers; aiul one 0117 
diode-detector, A.V.U. and output tube. 


Construction 

Before <li.sctissing the tlnciiy involved in 
the design of tlie radio equljuncnt, we will 
give ai'tiial construction data cotic»M-ning the 
t lansccivers. since these units were built e.spe- 
cially for Miss Nentry's airplanes* 

Having asseinhled e.vnclly the material .sjieci- 
th-d in tile List of Barts, proeeed to mount 
the apimriitus in accordanee with the interior 
views of tlie instrunieiii. Figs, 1> and K. 
Figure I) is a rear view of the transeeiver in 
the iipriglit position; the layout of the parts 
tippioxinuilely coi'i'esponds to the arrangement 
fif tin* parts in the schematic circuit. Fig. 1. 

The luhc.s in tin* instrument are reached. 
f"r replactuneiit. by removing the iMittoin 
cover-plate of the aluminum cabinet : the 
tlilies then may lie jinlled downward, out of 
the sockets. Since tlie soekets s]»eeiti«>f] iu 
the List of Parts grip tlie tula* jirongs like 
tiiiin Heatli, ilie tubes cannot possibly he 
\ilii’atc<l out of their soi^kets. Now tip tin* 
panel forward so that you have a good view 
of tlie tubes, and you eaii lot'aie tlie various 
under-suh-panei components by reference to 
Fig. K, Therefore, the various parts located 
under the sulepanel will still correspond, ap¬ 
proximately. with their positions as indicated 
in the sclieniatie circuit. Fig. 1. 

1 hese ti’aiisccivers had to l»e made up in 
sncli short time that the authors could not 
even wait for the various parts to arrive 
from tin* difTcretit manufai-turcrs. t'olls Ll. 
L2 and L'l were hand wound, as was the 
ILI*. (-Iiokt*. U.l'.t . If tile I'onstI'Uctor desires 
to follow otir practice^ he has our sympathy, 
for the const ruction of tliesc coils consumed 
eoiisideraldy more time than was expecteil 
details are giv<-n in Fig* 2.\* The suppre.ssor- 
frequency coils are shown in Fig. 2B. The 
iLF. choke is illustrateil in Fig* 2F. 

The power supply was designctl to he re- 
jilaccd by the exchange, in mid-air. of bat¬ 
tel y containers. One of these i-ontainers is 
clearly shown In Fig. t‘: the batteries are 
_(Con fin act/ on paye 507) 


fhee • 

Write Dept. RC-2 for 
Catalof/ and Vest-Pocket 
Volume Control Guide. 


Sturdy^ Low-Priced 

WIRE-WOUND 10-WATTER 


V'ltrcous onarnoled. non- 
porous. Rapid heat dls~ 
sipallon. Monel Metal 
contact band 8 and lugs* 
Size H" I 1%"—41 re- 
slstance values— 

35 cents each* 
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WORLD'S FINEST PHOTO - INSTRUMENT 


hAeKORE MONEY 

ADIO 

R.T.A. 

onaJ^ 





TRAINING 

Home Btmly with H.T.A.—nlu-* 

Ijfctiitie iiiemlwrHhip in i.iir 
InrKo, iKJwerfiil aHHorintioii i»f 
rad... service inon—lirinBs y»u 

■ III t-i-Hato ii-. i ll improwiiieiili 

Ml raclio lelcviHion. aoiinil on- 
CineorinR. and iLeepH you aiiinnR 
the real ni .ley-Miakors in this 
expandinR lielil. Unless y«u have 
tbu hiitli-tyi»o pfttfratiiontii tram, 
ins you will fiml it liard to cet out 
of the poorly paid ■‘tinkorer’' class. 

New-Type Set Analyzer Included 

As part of R.T.A. trainine you cet this up-to-the- 
tnifiiite 8et Analyser and TrtMihle Shooter. After a 
few ea^y le^Monit you are ready to use it fur Immediate 
money-tiiakinc. comiwtitxt with "old-timers" without 
fear. With this wonderful piece of euuipuient. hacked 
11 I’A. vTofrttional traiiimC, you need have ho 
fear nr worry over tne future. Even thuiicb there 
should never be a new radii» set constructed—or not 
another improvement ui radio made—there are enoucit 
sets now in service that need frequent attention a»* 
sure you cood money as an accepted Iladio-tecfaniciaO. 

Start Money-Making Quickly 

RT.A Trsmint is wpeciilly awitned—Sad sirea you by <ms oi 
th* out■Isading teachers i>f fsdm i<(f«hn«iloiy m ths world-—totol 
you into the |>r>>fiuhla cud “f radio fluiefcly !■ i" not empty theory, 
but prscur a. d.iwn-to-csrth work thif mikM ymi » maD«)r-insker 
in this iinrnenw* field in ih« poMiblo ■ ..c; t tW.y 

your ttsri i-twjnl iiicceu Write st ■iu<^e I".'. „4.L *bout 

RT.A, rrauiiric I he CqiiD kn below lrririC« F ACTS—ft*tar>iihmi 
One* that \u%y ut» » new* dePr4Miuli-l»rW future for >ou. 


MAIL COUPON NOW/ 


RADIO TRAINING ASS'N. OF AMERICA, 

4S13 Ravenswood Av.. DeP*t, RCR-2. Chkato, IR- 

Srmd tnc nil the FACTS about RT A profi^mnal trainiw 
tnneihsr with information about the opporlmiitlei esutios tor 
R.T.A, Radiotechniriane today. 


NAME. 


FORIISON 

CATALOG 


FREE 



'■-tub© Dual Wave 



Deal Direct 
and Save 
Hto'A 

Enjoy the performance of ANY 
FORDSON MODEL in YOUR OWN 
HOME FREE for 30 DAYS. Thou* 

Sands sold around the world. An 
owner wriics: You are doing for ,Radio 
what Henry Ford did for Auto indus* 
try—Not how cheap but how Good! 

Many models: AO-l>C: hailcr> : Iwig 
iirid short wa\e; all-wave supers; 6 
and 32 volt; roiiMilcs; all-clectric 
aiiio radio. Sets for home, car, camp, 
farm ami evimrt, i:rAR.VN^!Kli. 

3«-l)AY FREE TRIAL IN TOLR 
lltiMK. A postcard or the coupon 
hrlof;s the REMARKABLE NEW 
CATALOG FREE. Send tod.i, 

Frices will ain-ize >"U. cQ-' 

from.„ 

MAKE MONEY a- -ur 

luetit. Nil t‘\|U‘rictirc 

needed. 2 -(Olor lltcra- 
hire and cards (with 
your name I all 
rui:i:. AeenUs 
saniptu sets 
FREE. Write! 

Send card or 
_ _ coupon_fiow_l__ 

I FORDSON RADIO MFG. CO. . ^ 

I Dept. 2, 11700 Livernois Ave., Detroit, Mich. 

I Soiul me l‘'KKK ciitiiltiix Jiiul s 

I pru[)OSitiou (f/fik in not nn ortlvn. 

I NAME . 

j^AllDHESS . j 




fl-tube All- 
Electric Car 
Radio 

C3 

32-voU All- 
Klectric Adapter 


STUDY UP ON c J ri 

THEATRE ^ouRCl Lfevices 

World-Famous 3 Volume. ’'Sound Projection.” 
"Servicing Projection" anil ■'.''ImplHted Ser- 
liclriK of Sound Kiiuipnienl." Original Value. 
115.00. Set nf 3, $2.95: Indtvidualb' $1.19 each. 

If'orW’y Largest Theatre Suppty House 

S. O. S. CORPORATION 

■MO BROADWAY NEW YORK. N. V. 


MAKING A 9-TUBE A.C. 
T.R.F. SET 

(C'ofHiJiifCrf from pat/c 471) 

tiiliO wonhl ft’stilt in ii 50 V. positivp bias on 
thf fontrol-iri'i<l. Il<)\vuvt*r, the imnnally fom- 
biiiotl platF ami srrtM*n-;:ri<I fiiriviits result in 
n 50 V. tlrup throiit;li Uf» with no siKual 
ininits: tin* liKinv rises tu between 57 ami 5i) 

V. for imrnml injnits ami almiit 0t» for iiiaxi- 
miim ; thus plariii;: a negative bias of be¬ 
tween ft ami iu V. on the floteidor cuntrul-i;riil 
ttlie difTei’eiice between the i-atliode to noftn- 
tive ami the eoiitrol ;trid-i;ruuud to iie;;ativc 
vultaKe). 

The other point is that with VO control- 
grUl connected to V4 catbo<lc. VO control- 
grid is actually 0 V. above ground with no 
signal and an average 7Vi with mtrraal 
oi>erati<iu. 'I'o coniiteraet this mid to niain- 
talii correct Itias voltage on \ 0, a<l<litioiiaI 
self-bias resistance is inserted in the VO 
cathode return eirenit so that normally V5 
measures about l^S.o V.: whereas VO mea¬ 
sures about 20.5 V. The Aactnal grid-t<y 
cathode bias, liowover. is \;t, 1-1.5 \.\ VO. 
10 V, With a lower plate voltage on Vfi 
this Vi-V. bias dlfTcreiicce is correct. No 
cat bode-to-ground byiiass comh‘users have 
been used in the vn. VO cireiiils, since these 
so-called degeneratifiii-control coinlenst'rs arc 
rendered unnecessary by the properties in¬ 
herent in a .Imlicions choice of the value of 
C4. ami since at lower fivipiencics where a 
degeneration bypass would be ne<‘de<l In a 
single-sidi'fl amplifier—in this set operation 
is push-pull. 

fV—The interstage transformer T1 acting 
as a mixing transformer in this set (the 
composite of the two 5fi outputs! from this 
point on are Idemh-il in true 100% push-pull. 
A word of cant ion is essential in tlie choice 
of a transformer here. Since at large outputs 
the 2A:1 draws giid citrnmt. a trunsforiner 
witli a large core cri>ss-sectioii ami a low 
secondary ri'si stance wi>iild function with 
least distortion. 

f)f the 2.\2. little is worth noting, except 
that it is far more critical to match tubes 
for a piish-piiU stage using this tube than 
with a conventional louco class A operating 
tube. 

A set sneh as this imposes especially se¬ 
vere demands on the power unit. The cur¬ 
rent drain Is large. Peak loads momentarily 
may redtici- v-dtaucs sufficiently to affect the 
operation uf (he etitin- sot and to seriously 
alter biases in an amplifying stage tis criti- 
cal ns Vfi. The innhitenancc of close operat¬ 
ing limits is a [irinie necessity oti a power 
pack for a set siich ns this. Its aehievemoiit 
is always an ccniinmie eoiiiproinise. In tlii> 
set. the iisi* of a heavy power transformer 
and a rectifying ttiPe with a low internal 
resistance it lie is the ('t»rre<*t tonml.i- 

tion fof further hnilditig. The rcctilicr Is 
followed by a lilti*r system, wliieli. ti> reduce 
reaction of the power stage enrrents on the 
rest of the set is <Iivided—a separate tilter 
eirenit being used for the power stage, the 
speaker lield and two ehetrolytii- eoiidensers. 
am! another eirenit for the tuner and voltagc 
ainplitiet* which I'ojisists of two very stimll 
liigh-imlnctancc chokes ami three eh’ctrolytics^ 
til*’ lirst or input electrolyfic bi-iiig comimm 
to both aI'tiis. ^I'his sclu*nii' results in the 
voUagi- amplifier current being maintaincil 
within 5% throiiglmnt the full vidnnie range 
despite a power amplifier llin-tunlion of about 
IP to 15%. 

To maintain correct filament voltage on the 
2A;rs was found difficult at lirst—since in 
the original set the powm* transformer used 
was made for 45's. However, by paralleling 
the filament windings, adeipiate voltage was 
secnrp<l. To determine which is the c<trrect 
connection, the light and heavy 2*4 V. wind¬ 
ings are connected teiitatividy in series ami 
the open mids tested with a voItmet<‘r ; if tin* 
Vfdtages odd. to connect the free terminals 
together w<>iihl result in a short circuit ; re¬ 
verse the connected ends of one <‘oil and then 
test again. The readintt shouid ho fdonr to 
ticro. Then the remaining free ends can he 
connected together and the parallel windings 
used to feed the filaments of the set. .\n- 
other quick check on the correct connection 
of the two windings is to connect the two 
free ends of the 2V& V. windings and to 
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In all the World No Other Camera Like This! 


The only qulck-AotlnR. .\ittomatic \\ IntlinR, Lround 
(Pass PiKustiae t’amora Using JStandanl Roll Him, 
Good for all purposes. No Separate Farts or Al- 
tai-hinonts are Xecessarjf 


No Double Exposures with "PAL KO"! 

It THIXKS anil CPrXTS for you. Us<Hi by 
U. S. Govemmeiit. KdiiCidioiial Experts and 
Leading Puhlieationa. Simple! Positive! De- 
pcndidile! 3 Cameras in One! *‘PAL KO” take® 
full postcanl ;i.\, or 2/3 or 1/3 this size—19 
pictures on a six e.xposure filml 

SAVINGS ON FILMS ALONE WILL SOON 
PAY FOR “PAL KO” 

SATISFACTORY PERFORMANCE GUARANTEED 
OR MONEY REFUNDED! 

SOLD DIRECT FROM MANUFACTURER TO YOU 

WRITE TODAY FOR FREE CATALOGUE 

PAL Inc. 

817 Wash. Blvd. CHICAGO D»p». R-2 


CLASSIFIED ADVERTISEMENTS 

AUTOMOBILE WANTED 


W .\ X !■ !•: 1 >: 5-7 I ‘A S K \< 1K R AUT<) M OP. ILK 

in perfect condition—heavy car preferred; in ex¬ 
change for hraml new, complete 26 watt output 
amplifier system (worth $600.00). Operates from 
6-voit storage battery or from i 10 volt A.C*. or 
I Kith. Miller. Apt. lOK, 6J9 West Lnd Ave., 
New N'ork. N. V. 


ELECTRICAL 

rORI) M“)i)"KLS T ANI> A. Chevrolet HelcOj 
and Dodge 12-\’ generators changed to 110-\ 
alternating current generaturs. 'llie 12-V gen¬ 
erators to SOO-W* SKI.I'-l'.NCI TED, or to d2-\ , 
5(I0-W n.f*. .\lso. I'ord T to .12 and 110-V D.C. 
motors. Complete iiifoi niatioii all in ONE HOOK, 
with simplified drawings and illustrations. Hook 
only $1. (cash or .M. 0.>. Autopower, 410 S. 
I l()yiie Ave.. (diicago. 


INSTRUCTION 


RADIO HOME STUDY COUR.'^I’:—FAMOUS 

Radio Doctors CTourse; 58 lessons, over 500 illus¬ 
trations with supplementary service data and 
gettttiiie blue prints. Hundreds sold _for $79.50. 
Conqilrte Conr-.e shippetl prepaid! $7.50. Exam¬ 
inations incltiiled. hut not corrected. Order tuiw. 
supply limited. Ehiuhiatiiig .\gent. Eugene 
P.Trker. Pierce Avenne. .Salenu Mass. 


RADIO 


RADIO PART.S—WE CARRY EVKUVTHING 

fnr receiving and transmitting. Wedel Company, 
Inc.. Wholesale, Seattle. Washington. 
TUliEEESS CRV.STA!. SET. SOMKTIHNC. 
new. Separates all stations. Operates speaker. / ;'’0 
miles verified. Pdueprint, 6 others, 25c ciun. 

M tKien 1 _Rad i(dabs^ I M-1'* Jy. San Eraiicisco. 

4-TUlJE SW RIXKIN'ERS. POWER SUPPEV, 
$18.90. 2,000 Rargaiiis. eatalog lOc. Mid-( oti. 

JOO" Main, Kaiis.as City, Mo. _ 

SONGWRITERS _. 


SOXOWR ITERS! Poems, melodies. Amazing 
opportunity. Hihhelcr, D153, 2104 Kcystune 
Chicago. 


^HSiOcy 

THE MAGAZINE OF SEX SCIENCE 
STTfOLOGY, foremost educational sex magazine. Is 
wrUten in simple lanKtiage and can be read by 
every member of the family. H Is instructlvo. en- 
liehtenine—not a risuue book—contains no Jargon. 
Devoted to Srienr© of Health Hygiene. 

Contains ‘25 important articles on Sex Science, 68 
pages, with .attractlie two-color cover. Here are a 
few of the more Important articles: Extra BreasU in 
Women ftllustrated): Pregnant Grandmothers: Gon¬ 
orrhea—Tho Great Enemy (Illustrated); An Embar- 
passing Female Complaint: The Prostate Gland (Il¬ 
lustrated): •‘Safe’’ Periods of Women: Sox Detect 
of Louis XVI: Syphillis and Heredity: The Fourth 
Sex* Proving Parentage: Incest and Its Origin: 
Glaiid Transplantation: Premature Sex Development: 
Dangers of Delayed Marriage. 

Oct a copy of SKXOLOGY on any newsstanf or. 
if your dealer cannot supply you, send 2 jc in sUtnps 
for a copy of the current issue. 

SEXOLOGY 25R West Broadway New York. M. Y. 
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Fig. 2 

The coil details for R,F, and oscillator. 


qiiirkly stiiap tin* fj-iM* <*!h1s her. 'Fhe 

nanierthiTi ;:iviiiL' no spark is rltr r.irn*ot onf 
an<l slirnihl !»<> nsril. Ity this nieans, tho volt- 
suppli<Ml to the '2.\:\'s was raisial from 
-.o.» \, L*.-! nsiti;: an nnlhiary iiiox- 

ponsive transfoiriioi inrtuchMl for ll;:hier work 
than in this sot. Ariothor worthwhile point 
to <‘orjsi<h‘r in wiria;; the sot is to run sepa¬ 
rate tihiineiit leads: one line for the T.S's and 
.“►T's: oiM' for rhe otTs : and one for the 
*j.\:rs. 

Ihiihl this set. hut iiinke np your iniinl to 

use only .. that will stay at their 

rated values. 


List of Parts 

One dlifi iiiinf. variahh* I'luidenser, (to 

fnn<‘ < ojls t LI to \.4 ). L : 

Five eondeiis«>rs. .2r»-mf.. I'uu V,. paper t'l 
tM. r? i’lo. t*iL': 

<Mie eondeiiser. uj-iiif.. triple milt, V.. 

pa|MT. n*. rs : 

Thre<‘ eoiideiisiu's .L'o-nif.. -pio V.. pa]»er. i '.l, 
fd, t’ji: 

One eondeiiser. ti.L'-nif.. L'oti y.. paper, rii : 
Two r<»ndeusers. ‘Jeo nimf.. iiiiea. «'M. t'lo: 
One <‘ondeuset‘. .utrPnif.. mha. t'n;; 

... l^l-|||f.^ -ton \\. paper, fi:!: 

ttne eondeiiser, I.. lt»u V., ehs t rolvt ie. 

LIT: 

'Iwo ,s lilt., dual unit, eondeiisers. .'ain peak 
\ ., eleet rolyt ie iijoLMtivi* insulated from 
ehasses*. ri.s. riJi. for liiim eontrol if 

..led ri»fi .1-iiif.. ‘juo V.; same as 

LIT. In mf.. luo \ .. eleetro|vrie i 
<)ne resistor, .ireiiie;:.. /-ai’hon. K1 : 

Five resistors. L'.’.noo ohms! i 4 -\V rariton 

K-J, k::. im. i:.' ip; : 

fUie resistor. .‘Jo-n ol'.. t 4 -\V.. earlMni. i:.'< ; 

Four resistors, l.'.uoii ohms. t..-\V. rarhoti 
Uh. Uin. iJi 1. 1 : 11 ': 

.so.onti ohms. ‘j-W.. earhon. 

One resistor, .so.onn ohms, earJM.n 

in-4 : ‘ ‘ ! 

Four resistors. n.4-mej:., earhoii IM.T i 

inti. KIT. IM.S : 

Two r<-sis!ors. ohiiis. i.-W.. earhon 

KIP. KJn: 

Om‘ resistor, earhon, K2I : 

thie resistor. In.iHm ohtns. \V,. earlioii Ip'l.* ♦ 
One resistor. In.tmn ohms. \V.. wire-woiMHi* 

Kli;;: 

One resistor. :;.nnn ohms. IT. \V.. wire-woiii,d 
tnd,{ustahle : Kle<*rrad type IP;;n is siiiiahh*: 
one e.xtra slider is reuniredi. Kl?4 : 
fJne resistor, lin.iioo ohms. ;!.*i W*.. wire.wnniid 
tad.1iistahle. Kleeirnd type r-l.*nu is siiitnide: 
tw<i e.vtra sliders are iieededi, IP'.’* • 

•'<<»' ohms, in \V.,’wire-wound. 

fhie resistor. fM-nn*;;,. :;r:iphite variable re- 
.'^Istor i for tf»ne eontrol». I{27 : 

One antenna eoiipho* ireurly-nnule or as nor 
Fitf. *Ji. IJ ; 

Three li.F. transformers treaelv-mafle or ns 

per * J ). I.i», I.;;, 1.4; 

K.h. idioke <*oils for hro:i«h‘ast haml 

Minin Ufa et 11 re<|. or as per Flu. 1*1, 1..". Iji: 
One Interslaue piish-pnll to piish-piill trans! 

former, T1 ; 




iHtrUThis GtttpottTobAKJ 


('ne power transformer inuist have a 5 V.. 

A. wiiidiiur: one or more y windings 
to supply IL' A,: method of paralleling -Ms 
windings fleserihed in le.vt : and one 
:i7r.-n-;:To <'eiiter-tappetl hiuli-voltaue wind- 
inu. !-•* nia. ; pn-ferald.v i ijiiippml with u 
tapped primary for "hi-lo" Ihu* voliajre eoii- 
lieetlnns. IT; 

One dyiiamii- i'opi'odii<*er eipiippod with out¬ 
put transformer. Ti* tlnnn ohm tiehl 1 : 

I wo L*n hy, ehokes. d.' nia. 1 not over .”*0h 
ohms H'sistaneeI, <‘hl. I’liL* ; 

Four tiihe shi4dds; 

Mile Ulan ehassis liase ihirue size, for 9 
tnhes aiul speaker soeket 1 ; 

'riiree type soek<*ls ; 

Mile t.Vpe .“iT socket ; 

'Tw^i type .*»d soekets: 

'rw44 type -ja;; soek<*ts: 

Mm- typ4' r»z:; sot kei : 

<hH‘ speak«*r soek<*t and A-premu pUi>?; 

Mm* aiitenna-uronnd hiiidim: post strip; 

Min* tmiinu <lial ami es4'itt4-lieon plat<*: 

Kmd»s. serews an<l nuts, liius and wire. 


A6V. D.C.AND MOV. A.C. 
50 W. P.A. UNIT 

Ji'fntt inttfc I.SL '1 

The input posts, Itl'J a ml ]\V2 arc COH- 
n<*eied to voliiiiK- and uoin ^‘fnitrol resistor 
Kl' 2. Tin* output 4>f 4*aeh pair of .T.Ts is fed 
to individual elass It output t ra nsforinors, 
Ti* and 'IM. Kaeli one of which is ei|uipped 
wiili the followinu seeoiidaries : Aho, L*ou, l.A, 
\ t», 4, tl and 2 4duiis. 

’I’o preclude the sliulife.«.t possibility of hum, 
H'sistors Ko ami Kd have been ineorpc»ratcd 
in the respeetive plate supply leads of the 
tii-st and Second .\.l\ siaue .’IT tubes, Kach 
one 4»f these resisti»rs Is 4'omph*t4‘]y hyi)asse 4 l 
hy In4livi4lnal 4 mf. .Tim y. chefr’olytic mm, 
di^nsers. « L' and t'A, 'This a4hliiioiial Iilt 4 *r 
network siipph*ni4*nts tin* a4ti4Hi <jf tin* first 
hrnf4*for4*4* lilMu* sy^tiaii 4-oiii|ios«'4l 4 >f tilter 
4'lnd\4‘s t h.l and t’h.L'. s nif. (‘h‘4*trtilytic euli* 
4li iiscrs i‘;i ami Flu, ami a liniii olini L* \'\ 
voliaue n^hniiiu i4*sl^i4H-. Ki‘4». 'rh,. latluMlcs 

4if th4> types :;7 ami .Ap tiih4‘s an- lh*avi|v hy- 
pass4*4l with hiuli-eaipaiity 4'h‘4 tridylie 4-o’ndeU- 
S4TS in onler to scciin* 4-.\c4dh*nt low-fre* 
4iH4*iiey ri'spoiise. 


Channel Filter Systems 

'lAt pr4i vi4)4' mil Ml v«dfam* reunlatioii a ml to 
iiistii'e 4listoi'i ioii-ti’i'i* rcpiMMliiet ion. as well 
a-i to jierniit the optional use 4)f one nr twi* 
«'haiiiiels,, two sejiar.'ite hriiti'fiiri'e filter sys» 
t4*nis are ntilixiMl lom* in 4‘ach iliaiiriel 1 . 

Snaindnu touuh- switih. Sw.L». to tin* ON 
po-iiioii. 4‘niiii<‘i-ts tin* .-seeoinl e]iaiiin>l “ilriver’’ 
A!» tnhi> arnl its ari-oiiipaiiyinu pair of .a: 5 class 

U tiilM*s t4i ... i-ireiiit u( the tii'st two 

type nilM* A,F. stamps. This proviiles the 
full Ai* W. .-iiidio oiiijuii. In tin* m|'f |) 4 )si- 
ihm of Sw.L' tin* toial nnrpiit juiw**!- availahle 
Is onl.v in; \y. 

Swifi-h Sw.l' doe** lint I'lit otT the plate or 
lilaim'tit sii|ip|y vo|tair«*s to rin* si’coinl-i'haiinel 
fnhes. 4‘4ni.'.eiiiienily. it |m*i mlta {iistaiiram'ims 
i4Si* of this optional S4*4‘iiiid chaiiiii'l as no 

•'pre*In*alinu” Is r4*4|iiiri*d. 

Two pines. S4i4‘keis ainl i-ahh* niiits. I’l and 
FI. ami SI :iml si. pri^vhle the followintr 
types of procedure: 


Fig. B 

The appearance of the complete P.A. unit 
showing the motor-generators and the plugs 
for changing from 110 V. to 6 V. operation. 


Read rife Mefer Works^ 

97 College Avenue,, 

Bluffton. Ohio. 

Geiitlrnin: 

Ploaso send me information al>out Reail- 
nti ^■4^ 7l0 .\11-Purpose* Tester. Algo 
<-jt;ih>u of other sen-icing instnimonta. 

Name , ... 

Street .. .. . . .. 

L»ty .. - . state 


Voltage and PoInt-to-PoInt Resist¬ 
ance Tester No. 710 

H ere is the tester you have been 
looking for! Here is the all-pur- 
po.se tester that fills every need of 
both the expert serviceman and the 
radio beginner . , , in radio set test¬ 
ing. 

New Features! 

This new and improved tester is de¬ 
signed for testing new or old model 
radios. It is equipped with a prac¬ 
tical selector switch for checking all 
parts of the set circuits by con¬ 
necting to the set sockets. Selection 
for testing voltages of plate, grid, 
cathode, suppressor grid and screen 
grid is quickly and accurately done. 
Resistance tests are made in a sim¬ 
ilar manner. These same tests can 
be made directly with meter by con¬ 
necting through jacks. Contains 
new wiring with added combination 
large and small 7-hole socket. 

Plate current, filament volts, also 
line and power supply volts are 
measured. The battery is used for 
the continuity testing of transform¬ 
ers, chokes, etc. Capacity and re¬ 
sistance charts are furnished show¬ 
ing use of instruments for testing 
condensers, also for measuring re¬ 
sistances. 

Only $15.00 Net to Dealers 

(List $25.00) 

Can be had in No. 711 with Triplett d.c. 
voltmeter havini; lOOh ohms per volt re¬ 
sistance at $22.50 net. Your jobber can 
supply you at the dealer's net price. Try 
this amazing alNpurpose tester one day, 
and youMl wonder how you got along 
without it. 

READRITE METER WORKS 

97 College Ave. 

Blufffon, IhiQ 
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S. E. C. 

No. 92 

Electron Coupled 

OSCILLATOR 



htQHfl 1 


1 






I Service Men. Deal it— are you 
llookhiK for hislruinentt lo 
iniike your seniilnit eS'ier. 
Mulcker ami more profltalile? 
Hero ii: <omellilnc uortli ivhile. 
I the S.K.C. No. 9:1 OSCli*hA- 
I Toil, the thipl unit of a nio-it 
1 tleiieiiilHlile, coiJipaei aiol roin* 

' iMete servicing set for icsUni; 
raillo reielvef'. amplifier'., etr. 
.Any one of the 3 units fNo. 90 I'niversal Tester, No. 91 
.XtMlyzer or No. 92 OSriLLATDUl call lie purrha>cil sepa* 
r.tlelv or toKether In a t’ari.vln*! Ca^e wiHi nilile and 
adapters. Professional equipment at low cost. No. 92 is 
an electron coupled signal generator, . Hi) 

lolt A.tl. Covers frenuencles 90 to K.C. without 

iiso of hariDonies. .Aligns ami iulju^ts all tyi>es of re* 
reivers linluillng ' lung wave" suiierhets whlcii employ 
internieiliate freiiueiicies as low as 95 KO. Extremely 
accurate. 

(tuf new Ipulletln describes this most tuefnl TKST KIT 
tall three unitsi and is FUKK for the il^ktng. Writ* 
for your copy now* 

SOUND ENGINEERING CORPORATION 
416 N. LEAVITT ST. CHICAGO, ILLINOIS 



for more 
information 


I SOUND ENGINEERING CORP.. 

I 416 N. Leavitt St.. Chicago. III. 

* rirase send me latest FilKK hulletlii on SKC 
I Test Kit. 

I Name . 

I .Address . 


Ba 


rgains in 


Parts 


CLEARANCE SALE 

Victor power tr:^n^fo^me^s—genuine—models It *.12, 

r,2. iti:-4:», .$i-75 

Victor rondeiiMT bliKks—genuine—models 11*32, 

Ti'i, eie...* 

Victor 30 hy. tliler chokes. 

Audios 3'/i to I. . -59 

ILnliola power Tran^f., models 17—JS-33—■»!. 1.95 

Riiiliola nindeiiser hliuks. ouHlels 17—Is. t-ir. .75 

Jefferson A lit' i>owi r transf. wlili choke. :,oo A', c.t. 1.95 
Jeffeoon tpower tran-f.. 7119 V. r.T.. I2-'i m.a.. for 

11 tubes .2-98 

Vidor It.F. coils with chokes: ant. and It.F. tyiMf.s. 

eaili 8c 

fi iiifd. drv elec. iiuuleiiMTs, canllid.. .*onV. KM:irnn. .49 

K mfd. dry elec, londen'.fts. lan. riimV. gnar.inteed .55 

Tnngsol tubular dry eles-. con-h nsers. ..I mfd.. ‘-^ioA . ,t6 

iVmralab 5M ohms lohioie eomnils. .10 

r. S, Itinllo power triio^f. hori7.oiitHl mtg. 1.39 

Fre-litnail voltage dlililer-. model N........49 

A'ariable resistors, .25 meg. 

Speed radio tidies .50^7 and 19^ off, types 46. 31. 33, 
37. 3*1, 39. 5>. .57. t42, S,s:(. 29.5 triple twin. 

U'e are distrlliutor- for: K lent rad. Ward-Leonard, Vlaro- 
^l.^t. Thortliir-on. AW'.ion, lUadritc. rniversal Mikes, 
rnitralab, Aero\iiT. Tohe, Vasley, IK*'. Hay rad. lllckok 
io>triimenl8, Suiirerne. Staiicor rctilacement power trails* 
fntmer. comleti-er block, lune lepliuciiient. field coll., 
and Ollier iiiamifadnnTv Wriic for tiilie*. 20^7 wltH 
crdtT. M.H ill I epi.dhlc hit hide postage. 

MAURICE SCHWARTZ & SON 

710*712 BROADWAY SCHENECTADY, N. Y. 


Universal Battery Converters 

Maximum pfficlenrv for amp lifter aiul pulilic 
ad<Ire?.s work or most aitv livvicc retjuiniit' 
110 A.C. (except ra<lio receivei^). Nnl 
for descriptive Circular. i-O watt-battery 

110 Volt Alternating ' '".".‘J 

Current from 6 Volt .I;' 

RattAPiAB AViltt ■ I ititen nraiii 
Storage Batteries 

1 1st $60.00 (StaiMl- 
, iinl Hisfiitnits) 

\ UNIVERSAL MICRO- 
,7^ PHONE CO.. LTD., 
•ax 424 Warren Lane. 
Ing^iewiuil. Cjlif., U.S.A. 



(1) Oporatiiin of Cliannol No. 1 Only (for 
20 \V. A.K. Output) fioiii no V. A.C. Insert 
plut: ri ill Siuket SI. (plni; r2 may bo left 
in-serteil in its socket S2 ami still only tie* 
liver 20 \V. audio output providing; Sw.2 is in 
the OFF position). Tiutr F 2 is removed from 
so(‘ket .S 2 only wbeii it is not desired to keep 
the seentid-rlmTiuel tubes heated and plate 
voltage llowint:. 

(2) tiperution of ('Imnnels Nos. 1 and 2 
(for o2 \V. A.F. (bitimt) from llO V. A.C. 
Insert pliurs I'l iiml 1*2 in their ro.spet'tive 
sockets. SI iiud S2. This provides Uhniieut 
and plate supply voltaiies to all the tubes in 
both eliannels. 

loi Iipera 1 io[i tif i'haiiiiel No. 1 (for 20 \V. 
A.K. output 1 fioiii One Vi V. Storaae-liatlery- 
operated Motor-Oeiierator. Insert phu: IM 
in the soekel located on the ha.se upon which 
th«* uiotor*;;cnerat<»r is mounted. 

i-it Operation of t'Uaniiels Nos. 1 ami 2 
(for -"2 \V. A.I’. Output i from Two d V, 

Stor:iL'e-Ihitti'iy*t iperated Motor • Oenerators. 
Insert pln>:s FI and 1*2 in the sockets of the 
two motor-j:cnerator units. 

Option of Single- or Dual-Channet 
Operation 

The aniplilier output is raatch'*d hy one 
output transformer and two or more loud* 
spejik«*rs. InasTTiuch us the output of each 
nmptilier channel is separately connected to 
its own nmltt-tappe*! output traiistornier, T 2 
and T4, respectively, it is possible to em¬ 
ploy two separate and remotely placed hanks 
of speakers. T’his arranj^ement provides for 
the operation of a duster or aroup of speak 
ers in a larp* auditoriutn. while another hank 
of speakers, opcratiiu: from the second chau* 
nel. may he placrd outdoors to ttike care of 
overtlow* meetinirs. 

The siT*ond*channel selector switch. Stv.l, 
eliminates the necessity of diseomiectintf 
speakers, or rearraiiuinj: output iniiiedanee if 
only one trronii <if re|u-odneers is to he oper 
ated. Hy snapping this switch to tlie nl'F 
position, the entire secotnl channel and its 
associated hank of s|ieakers are tliscoiinected 
from the audio cireiiit irithottt chtitit/itiff thr 
oMfpi/f iiii in'tfmtft' rt'htfitttishiif of the ttrst 
channel to its t:roup of reproducers. The 
r,2 W. output of the combined channels may 
ho fed into one or more reproducers operat- 
itur simnit aneoiisly. hy conneettn;^ output 
transformers '1'2 and T4 in |iarallel. die .sure 
to “phase" the reprodneers; the procedure 
has iteeii desci'ihed in past is.sues of U.\IMO- 
A'RAFT.- Ti-rh Itit'rtI EflUur * 

Input and Output Facilities 

It is sn;:irested that e.xternal Input match* 
iiur transformers he employed to avoid hum 
heint: induced Into the ininit circuit, particu¬ 
larly when the input matehiiu: transformer 
Is placed too close to the niai:netie tiiix of 
the power Ira nsf or liter, FT’. It is spec ideally 
recommended that the o[ierator employ the 
input niixer*fader control Im».x described in 
the ticloher. IP:’.,T issue of lt.\Pto*FuAFT. The 
oiitiMit of each chniinel is available hy means 
of two Vertical rows of hindtmr posts. Al* 
thou::li there arc actually available nine out¬ 
put itiii»cilances on each output transf'Utner. 
you connect only live of these windnurs tn 
each pair of outioit [lo.-its, rcserviii;: the sixth 
iiost in each instanee for a CHunmon ^rionn*’ 
connection. The rest of the iiiinsed seeondary 
taps should he carefully taped: they are lU-'** 
vided for fuiure reuuiretneuis. Ih* sure t" 
ground the chassis at input post 11F2. 

The tremendous poWf*r pri>dueed hy this 
amplifier in no manner makes Uu- operatiou 
any more dirtieiilt than the eontrol o:* any 
consiilerahly less iiowerfnl ainplifKu-—acru- 
ally. any novh-c ean operate ill is amiiliih'r 
sueeessfully—the controls are limited to the 
followin::: il) a convent imial volume and 
;rain control VI : <2) a tone coutrid V2 : i i 
the iiN-«tFF switch Sw.l : Mi iln* cliamnl* 
selector switiTi, Sw.2 ; (.T i and the two clian* 
ncl pht;:^. FI and F2. 

No spe-ial, previous aniplilier 4 iinstruction 
knowledire is necessary for tlmse rcadnu-s who 
sliall deeidc to construct tills aiupHtier . . .all 
ticccs>ary inforin.itioii is covered in this arti 
clc. TTic iinthor will he pleased to answer 
al! corresjiondeuee in Tefertuice to this F..\. 
system which, incidentally, is available both 
iu kit form aud comideidy factory wired. 


SERVICEMEN 

RADIO DEALERS 

SEND FOR THIS 

FREE 

CATALOG! 

1T*S CHOCK-FULL 


oS BARGAINS FOR YOU 

Radio Dealers and Servicemen 
can'l aflord to be without this 
hook. It offers marvelous buys 
in Radio Sets, Long and Short 
Wave Apparatus. Servicemen’s 
Repair and Replacement Parts, 
Electrical Goods, Sporting 
Goods. 

Just OiS The Press! 

Bo anion? the first to have the pick of 
^jCeat bargains. Mail this coupon now! 


R.\l>10 ClKei l.AB CO.» INC. 

225 Varick Street 
New York, N. Dept. nC-234 

Please send me free of charge and with 
out obligation, your latest catalog. 


N.anie . 

Address . 

City. State. 


Here’s a Book 
every Radio Man 
will refer to dozens 
of times every day— 



.-1 l ahioble UADIO BOOK! 

H ere is one radio book that answers every 
conceivable (piestion on interference. It 
contains Tfi pai;es. 8 * 3 x 11 inches, chock full 
with wiring diagrams, drawim^s and photo¬ 
graphs showing where interference originates 
—how it is distributed, and how to eliminate 
it. This is a wealth of information needed by 
every radio listener, dealer and Service Man. 

Send fifty cents in stamps or check for this book. 

RADIO-CRAFT iMAGAZINE 

96-98 Park Place New York, N. Y, 


500 


RADIO-CRAFT for FEBRUARY. 


1934 







































i 


List of Parts 

Ono Toast-to-Const class It power transformer, 
;:r,o-:{r»o v.. 2tir» ma.. No, PT on, pt: 

T\v«> e<>asPto-(*onst liltor chokes, :\0 liy., J{r» 
ina., 500 ohms, Ch.3 ; 

Two Cnast-to-<'oast filter chokes, 20 h.v,, 150 
ma., 100 ohms, Cli.2, Cli.4 ; 

Two Coast-io.('oast class It input transform¬ 
ers, No. TlKOll, Tl, T.t; 

Two Coast-to-('oast class li output trans- 
fitrniers. No. T2K011, T2, T-1 : 

Two CKL potentiometers (Volume control), 
’2-metf., K22, U23 ; 

Six Lyiu-li resistors. 10.000 ohms. 1 W., IM. 
IM, ItO, Pin. pil ami U12: 

Two Lyncli resistors. 1/10-me^r., 1 \V., H2, 
U5 ; 

Two Lynch resistors, 20.tt00 ohms. 1 W. p.*;. 

UO; 

Three Lynch resistors. U*nie;:., 1 W., U7, 
UlR, KID: 

Two Lyn<h rislsliu's. 1.0.50 ohms. 1 W.. ps. 
1115 ; 

Three Lynch resistors, O.-l-olim. 3 \V.. H1.3. 
UlO. KIT ; 

One Lynch resistor, ’4-me".^ R14: 

Tw»> Lynch resistors 1000 f»hms. 2 W , P20 
U21 : 

Two Solar electivilvth* coinlensers .5 nif 35 
V., (*1. C4; 

fine Solar electroivtic comlenser 4 mf., .500 
V.. C2 ; 

Two Solar condensers. .05-mf,. 400 V., r3 
CO; 

Oiir Solar comlenser. .02-mf.. iT : 

Two S*dar electrolytic eomlensers, 10 mf, 75 
V.. CH, rii : 

'riin'O Solar ele«-| roly tie <-on<lensers. 3 x S 
mf., ,500 V . ('0. no. ri3 : 

Om‘ Solar elcetr<dytlc comlenser 4 mf,, 500 
V.. C5 ; 

^tne Solar eh-ct roly tic condenser. S mf.. 500 
V.. ri2: 

'Pwo cables and phms. 2 ft. ,5-\vire : 

fine Poast’to-roast drilled chassis IS x 10 x 
3, Ins. hi^di : 

fine assortment of necessary hardware, sork- 
ets, switehes, ete.; 

fine set of PC.v tubes, two 37’s, two 50's, 
four 53*s, one S3. 

< ii‘‘i io.NAn .\rcK.ssoay 

Two Pemin^ton C V. motor-penerators to de¬ 
liver 320 V.. 110 ma., each. 


INFORMATION BUREAU 

{('ontinucfl front paf/r 4S4) 

(Q.) Can a vixtium tube voltmeter be 
used as a universal fanpc ohmmeter? Ai*- 
cfirdinp to varhms articles In ra<lio mnpnzines 
I am lead to hellevi* that it cjin : is this i-or- 
rect ? If so. will you ]dense show mo how 
this can he accfniipllshed and also’ the limits 
that this di'vlce cun rcjicli, 

I have r<“ml many arthdes on the V.T. volt¬ 
meter hnt still do iKit u!idcrstan<l how it 
can he ns<-d in radio servicing. 

L\.l A viicnnni tnhe voltmeter of the 
type that 3 ‘«ni desire was <lcscrihed in the 
article mentioned In answer to the previous 
qiiesiinn (P.\nncCu.\i*T, Kehrnary, 1032). He- 
tails showinp Iniw It may Ik* used have been 
ile.serihed in <dher past issnest U.\i>! 0 -Cu.\ft. 
May, .Tune. Aupiist Ih.'PJ and .Tatnniry. 10,33). 

l'i>r a description of a p«»id universal rnnpe 
ohmmeler. we supp<‘st that .vmi consult 
Raiuo-Ckaft, July 10:;2. pnpe 22. 


Service Men! Can Yon Afford Not 
To Sell National Union Tubes? 


LOOK! 


FREE EQUIPMENT —Althougli 
suhj<*ct to witlidruwul without 
notice*, the items li.^ted hedow arc 
pivcii free with National Tuion 
tube iiitn-luiscs. .'•^iiiall el<*|n>sit. 
The* ah-rt deah-r hnows that 
ce|ui|>nH*iil ejiilaiiieel this wa.v lias 
liolli the pnanmieM* ot tiu* maim- 
taciiinT arel the hackiiip of Na- 
lioiiiil Itiioii. What <]o y<ui 
iie-e-el? 

Siipn-iiie No. 333 Analyzer 
llii-kok Simplex Tube fester 
Sendee* Manuals—vVuto Manual 
Triplett Oscillator and 
Output Meter 
Triplett Tube Tester 


PROFIT—Tin* bijrlier list 

price of National Union tubes 
enables the sendee man to make 
the* hitrhest maivin of profit on 
his sales. 



ACT! 

STANDARD PRICES — National 
Union tubes sold ever>''vhere at 
full list price means the sendee- 
man need not fear ill-will of 
customers who might otherwise 
sec the tubes in “cut price’* 
stores. 

QUALITY — Strict adherence to 
closer manufacturing limits 
makes National Union tubes 
consistently superior. They arc 
fully guaranteed. Continued cus¬ 
tomer satisfaction is assured. 

OTHERS SAY — “. , . Found 
National Union tubes luive 
stood up with all tests and 
rcijuiroments as advertised,” 
NATIONAL UNION JOBBERS 
STOCKS ARE COMPLETE 


National Unton Tubes Are Sold by Afore Seryiectnen Than Any Other Make 
SERVICE AIDS—SALE AIDS i*- 


For 11)010 Ilian pin-c year.*. .N'.it 1011 , 1 1 I’nlon Iuh spe- 
4 ia]i/,i'<l In >er\l»*e su< li an IVnk Frt*«iiu“n<’y 

riiiiriTulie Itase c<Huu*<*tint) Finders. VotlaK'r Ibhhlfr 
A'liiiri'. i*tf.. Hi-. Thi*!te vaiitabli* aids availahle at no 
foM 4 aiiiiia be ilupllrated fOMi) any olht-r sltiKk* soijrri*. 
Kury .Naiierial I'nlon siprviic outlet ran testify to 
ubai tills lias tin*aiu to Idin in liHtrr sen Ire work and 
iiioie jinitit. National riiicn also iii'iuddes sales aids, 
Mirh as Post Cards. Radio Loas. Jilsplays. etc., etc. 


/ 

V. 

Send me details about your offer for: 


I National Union Radio Corporation of N 
400 Madison Ave.. New York, N. Y, 


Investigate orofit possibilities in amazing 
new Lederer Ultra Violet Lamp equipment! 


I 
I 

I .NA.MI*: . 

j STUKKT ... 

I CITY ..STATE 


RC3 


HEADQUARTERS 

PUBLK flOPRESS AMPLIFIERS^ 

mmmTfmnMmFACTmR>''5A VEB/G MONEY.' 


5X WATT AMPLIFIER 

Operates from either 110 Volta A.C. or from a 
6 Volt Storage Battery—OR FROM BOTH! 
Consumer 150 Watts! Set of 9 R,C,A, 

Tubes Cost Only $8.91 

.N'owlien* In the I'liMIr .Address Field can you duplicate the 
trcmenilous iHiwer, aiiiierb Mualty. ea>e of o)H‘ralion. extreme 
rviiniiactness (IH" x 10" x tf') Hidil wclftlit (51 lbs. 1 . an I 
the linll^tlal \er.salMiiy offered tiy fbl.s .Viiiiditler whirli nia\ 
be iii.ed for Sound Truck work as well as for |)ortih|e or 
permanent Inutallalions to ciner the Inraest Indoor or Outdoor 
as>einblaaea 

Get the facts about this remarkable amplifier 
before you purchase your P,A. Equipment. 
WRITE TODAY for our UNHEARD OF LOW 
PRICES! You will be amazed at the amount you 
save by buying Direct from the Manufacturer! 


DoaUlGhannol DMiih-Output 




$52 Completely Wired, Less Tubes 

.4lso Available in Kit Form 


COASTto COAST- RADIO CORR 

_I23 K* West I7tu Sthekt . H£.w York.N.Y. 



POLICE ULTRA-HIGH- 
FREQUENCY SET 


BIRNBACHnI 


f23S> Mr. Torry Willoughby, f'liifago. Ill. 
(*L) I have just ln*ar<l about u now re¬ 
ceiver that UUA-Virtor Is IntriHlucing for 
IMilire radio use* ou ultra-high frequencies, 
1 iniderstatnl that this set is unusual in its 
design, having many novel fi'atures. As I 
tini Interested In idtra-sli«irt-wave rer*epti«in. 
1 will n|)preciatc seeing the cir«*uit and any 
uxalinblo Information coTerlng this receive*!-. 
I believe the tneilel riiimb«*r is AK-5tUMV 
(.\.) You are t|uite right, Mr. Willoughby, 
in sjiying that this set Is an interesting one. 

We are pilnting the circuit dlngrnin with 
the values of many of the parts, on this page 
(Fig. <L23 Si for your Information, The set 
is designed for nutomohile use. and Is mad«* 
extremely rugged—mechanical simplicity uiid 



Standoffs 


Quality Insulators for cawl 
Mhiiiteurs. ('oiii|«act: ruggt 
i-fflclpnt. Pure porcctali). hlRl 
fHzed. Niikcl - plated bn 
hardware. 

-Ml standard lypes—also n 
fced-throuBli inodel.s (plain 
Jack) with poreeliiln I 
sulat Inc collar for iiieti 
pane] mountlna. Wr 
for Bulletin ‘*8“. 


BIRNBACH 

O CO., INC 

Hudson St., N.Y.C. 



"KEY KLIX"IS OUT 

Thousands of amateur radio 
Items at the lowest prices are 
contained in this immense FREE 
book, together with many inter¬ 
esting articles by people well 
known in amateur radio circles. 

GET YOUR COPY NOW 


AMERICAN SALES COMPANY 

Wholesale Radio Distributors 
RC-44. W. 18th Street New York. N. Y. 
Tht Oldest "HAM" Supply House 
Established 1919 
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Here's Help For You/ 

-Write today for your free ropy of the pros- 

I,ertus outlininc rRAOTK'AL SIRCHANK'S OF 
ItADTO SKIlVU'i-;—a helpful mw AlO ANCG 
THAI.VINfJ s>>teii| in 2S ies'-ons l)V F '<|»ray- 
berry. Fat troin heinc for lieKiiiuers. it iias been 
prepared to heiP actl\e serviteiiifii keett abreast of 
the latest methods, make more money, do better 
end quicker work—land the best Joba. 


WHA 


-410 


WILL MEAN TO 
YOUR BUfINEiS 

Evety type of senicinp Is corcred fully In easily 
understandable style. From set testitig with an- 
ab'zers to the emnplcx point-to-point meiliod. noth¬ 
ing has lieen overlooked. I,essons ro\er .super-iict 
circuits. A.V (_ , puhlie address, auto radio, etc., 
et rraelical meihods of lestinC mndeiiscrs, 
transfoniiers, Itibea., etc., are detailed—latest de- 
relopmenls analyzed—radio troubles dlscus-ied and 
their elimination explained. Another section deals 
with new tubes. Another describes analyzers and 
explains how* to inodemlie all tyiies for testlnK 
any circuit. .k* 

Here In one compact course, you have .\LIi the 
"dope." You save hours of readluB in scattered 
sources—you save time and money 
to do jobs easier and quicker. Instead of foitow* 

|ng eompetition, make competition follow youl 
WRITE FOR DETAILS—KEEP 
UP WITH THE TIMES! 

F.L"sPRAYBERRY'4h?!i:j?in?'6.''c*' 

Please rush—FUKE—complete details of PRACTICAL 
MEClt.ANlCS OF U.VDIO SKKVIC^:—your new AD¬ 
VANCED TR.\INING system lor servicemen. 

Name .. 

AddreOi . 

City .Stale ... 


Give SERVICE 


. . . . with a Small Inventory 


Here is the best Volume Control Proposi¬ 
tion on the Market* Here are the rea&ons 
why? 

1. Over 400 ‘'exact duplicate’* controls 
in the “X" series. 

2. Yet with SIX controls in the orlgi- 
nal-AD-A-SWITCH-SERIES 477 
sets can be serviced. 

3. By combining controls in both 
lines any requirement can be met 
with mini mu in stock investment. 

4. Clarostat with its two separate 
lines offers the widest range of 
controls to choose from. 

B. Clarostat Controls are inseparable 
from Quality Service Work. 


Clarextat **X'* line has over 400 controls to choose from 
—exact as to electrical overall resistance, taper, hu^hlni* 
■haft leneth. and will fit into exact since In set. 
Clarostat Ad-A-Switch line comprises the maximum 
utility With minimum stock Investment. Series \\ 

Wound) olitalnable from 50 to 50.000 ohms, ^crles C 
(new compnsiilob element) obtainable from lO.fluo to 
B.OOO.ObO ohms. Hotli lines ohtalliable In all tapers— 
Insulated shaft Hi" lone. Wide use ia imllcateJ as foU 
lotvs: W-28 wilt service 128 sets: C-28 will service 100 
acts: \V-29. 77 sets: C-59. 66 sets: etc., etc. 



NEW CONTROL 
REPLACEMENT GUIDE 
ON REQUEST 


CLAROSTAT MFC. CO., INC. 


287 North 6th Street. Brooklyn, N Y. 
AD-A-SWITCH was orlilnated by Clarostat. 





■— sysTcm Tucarjsc 

)CK AVAJLAALt Of ITS Kth 


sounD 

“ ONLY “ 


KINO ^ 


A Vital Neeesilty t# 

netted in Any Way With^und Systems 
—Public Address Work—or 

Filled from cover to cover ^Uh rwl 
■■^leat"—bo theories that are oyer jour 
head—hut full of practical dope — 
adequately illustrated, simp 7 and rlear; 
ly explained. Not only telU you V BY 
but ?hnws you HOW 1° 
stall. test, operate, and x^,4* 


hif'h quality porforniancp lipins keyaotos in 
the tU'simi. It covei-K a hit ml erf liO to ;U> 
iiR'^intych's (S to 10 motor band). 

An oxamlnation of the ciniiil reveals that 
it is a sniioi*-roirou(M'ator—which is nniisii.al 
for a coinimq'cial n'roivor, M'ho sot contains 
live tithes: a 7S as U.E. amplitior, a :;7 as 
detector, a itT as suppn'.ssor-freqiieney oseil- 
lator. a ;i7 ns tirsL .\.F. anti an «1) power 
peutmie as sotond A.F. 

Tuning is ai-eotuidished hy small eonih'iis- 
ers eoiuieeled aeross only a iiart ot tin* tun¬ 
ing eoils, with si'mi-adjiistalde (‘(imleiisers 
across the entire eoil. In this way, the seini- 
variahle eoiidensers can Im* litied a[i for the 
desiretl froqueiiey hand. This will also alit:ii 
Mu' timing eoiidensers (whU'li work as htind- 
spretul tuning eoiitiols) whieh eaii thi'ti he 
tuned in the ear to the esaet freqneney of 
the transmitter. 

A 70.t)0o ohm resistor in the deteetor plate 
circuit controls the regeneration, which per¬ 
mits adjustment of the stability and sen si- 
tlvity of the receiver. 

The method of obtaining "IV' power from 
the ear storage battery is novel. It will he 
noticed that it is a vihrator-type unit, which 
is an luuisual method for use on ultra-high 
frt'ipiencies, where one would expect to Und 
the noise level miusnally high with this 
601 tree of supply. However, the set is 
etpiipiied with a series of ehokes and hyiiass 
cendeiisers that effectively prevent the dis- 
iiirhane<*s from entering the susceptible parts 
of the receiver. 

It will be noticed that the (iltering of nojse 
from the power siipiily unit bus been carried 
to the point of isolating the tilainents from 
their souree of siqiply with U.l*'. choki's. 

The receivi'r uses a dynamic reprodmer 
with a low-resistam‘e field eoil whieh is aetl- 
vaicd directly from the storage hatti‘ry. 

The instructions for adjusting the receiver 
given hy UO.\-Viett>r are as follows; 

With the receiver installed In the car. tun¬ 
ing dial set at oO, start in a lorntion near 
the transmitter. Two adjustable trimmer 
capaeitors are aceessihle through holes In the 
front of the receiver case: one at the lelt (if 
tin* noise suppressor is the detector tuning 
adjustment tt'.l in the diagram) and the 
other above and to the left of the loudspeaker 
is tile It.l*'. tuning adjustment (t'4 in the 
diagramI. The sets as shipped have these 
trimmers adjusted for the lU.’i megacycle 
hand: unscrew td(*eroase the capacity) these 
trimmers for higher freiiueiicies and scivw 
in tincrease capacity) for lower fretpiencies. 

First adjust ('•“ by the u.se of an insulated 
screwdriver until the signal is heard ch'arly. 
Ki*ep tin* noise sU[>pri*ssor trnai’k(‘d n'geto'ra* 
lion eontrol in the s(*hemnti<*i n*tarded until 
signal is fairly weak. .Next, pmn'ed with 
the car to a point where the signal is weak. 
Rotate the tuning dial to check tin* setting of 
on the dial. At this point, with the 
aerial still diseonin-eted, it will he possible 
to set the ant(*tina stage to approximate reso¬ 
nance hy adjusting t'4 with the same screw¬ 
driver. ’ Torrect tuning will he noted hy an 
increase in signal strength. Next connect the 
aerial and proceed to a point where the sig¬ 
nal is again weak, and make tinal adjnst- 
nn'iits of v*4, Cr* and the noise suppressor. 

The tinal setting of the noise suppressor 
should ho made while completing the align- 
m(*nt. at the location where tin* w<*akest sig¬ 
nal i.s received, w*ith the car lights on. the 
car idling and with the vnlurae control m*ar 
maximum. Under these conditions the noise 
suppressor should he turned coiinter-clock- 
wis(* until the sigual-to-noise ratio is a maxi¬ 
mum. In this case the receiver’.^ usable sen¬ 
sitivity Is a maximum. t'lockwise rotation 
of the suppressor may produce a louder sig¬ 
nal hut it will bring up the noise still more. 
Further counter-clockwise rotation may caiis(* 
a weak signal to In* cut off, particularly when 
the battery is weak, ('flu* dial scale covers a 
hand of aiipi-oximately two iin*gacycles from 
tbt* U position to luu.i 

The following potentials are supplied to 


tlif* various tiiln's; 




Tube 

K. to t :ml. 

Iv. to S.-) 

i:. K. to P. 

Plato 

Tvpe 

Volts 

Volts 

Volts 

Ma. 

It.F. 

a.:j 

125 

253 

',).0 

Dot. 

0 

— 

10-35 

0.5 

Sup. F. 

Osc. 2.5 

— 

31) 

2.5 

A.F.l 

16.0 

— 

235 

6.4 

A.F,2 

26.0 

230 

217 

25.0 
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Popu/arShortWayeBo(^ 


Here's money put right Into your «*« 

inc you never cave a thought to. \ou get absolutely 

FREE any one or more of the ami SOe shore 

wave booki! with a year*.s V . v ona 

('ll\FT, the Radio Experimenters Maoazine, A one 
year's subsi ription lulne^t you one fifty rent book «r 
twenty-five (ebt books; a two-year ?ub<;rri pi ion brinks 
you two fifty rent books aiol any one menty-tlve <i*nt 
hook. Decide NOW what books aro most ncccss*^ to 
vou—then send us your subairiptloii by return malL 



T his popular short-wave magazine Interests the greet 
army of "liams.'* broadrast listeners, and general 
radio student^ who are Interested in experimental as 
well Z' selenilfic angles of abort wave development and 
application. In each monthly issue appears the largest 
anJ most rnrrcrl shnrt.wavc station oall list* and im- 
porLant ronilruttfon articles on receivers and transmit- 
ters. Including "pletorlzed" diagrams easily uuderstium 
by anvone, a big feature '‘origipaled" by SHORT WAVE 
CRAFT. You'll also find the latest news about short¬ 
wave physics, micro- and ultra-short waves and other 
ippllcationa of this newest branch of radio. 

Many Short Wave Sets to Build 

Many excellent stiort-vravo sets with complete construc¬ 
tion details with "picture" diagrams, are found Ju every 
l 3 .iQe—these sets vary from simple one- and two-iuij 
■ets to those of more advanced deelgn, fire and eight 
tubes. 


Big Silver Trophy FREE! 

‘cently Inaugurated by Mr. Hugo Gernsback. Editor. 
IS the "Short Wave Seoul Cootesl/ To the Rhort- 
ave "fan" who has logged and obtained verification of 
e largest number of short-wave stations frora all oaer 
» world, during one month, will be awarded a magnlfi- 
nt stiver Short Wave Scout Trophy. 

Mail This Coupon Today! 


SHORT WAVE CRAFT, Dept RC-2M 
96-98 Park Place. New York. N. Y. 

Gentlemen; Enclosed vou will find my remittance for a 
subscription to SHORT WAVE CRAFT for 
[ 1 One Y’ear ® $2.50 (Canadian and foreign $3.00) 

I 1 Two Tears (® $5.00 (Canadian and foreign $6.00) 
Send me FREE books which arc circled below. 

13 3 4 


Name 

Address 


City 


(Send remittance in check or money o*^®*-* 

ter if ft contains cash or unused U. S. Postage Stamps.) 
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SERVICEMEN .... 

Why b* handieapped with an aneient analyier when fn 
can easily moderniie it with one of these 
ii'l.™ *1 eoeKetsI Directions and 

diagrtma included with all outfits 

Here is the professional model. 
Usea on iJm> latest Westcm-Jewell, 
Bickok, Supreme, ete. testers, 
ir yon want the best set this kit. 
Has the famous Na-.\i(J Latch* 
Lock with thumb release. 
DorWL.V .Vew small 7-|ironit 
LalHi-laa-k Analyzer Tlug List 
with Twin IMJ. Handle. S3.5« 
974 I>Sa 7.\ to 4 - t'long 

Latch Adatitrr . 1.25 

9751 )SA 7A to 5 - protii; 

Latch Adapter . 1.25 

97dl)SA 7.\ to ti . pruiii; 

Latch .\da|»tcr . 1.25 

977I)S.\ 7.\ to 7 - prune 

I.alih Aibiider . 1.25 

907\VL.\ kit CoiiiiOeto as 

shown .$8.50 

Here is the set for those who 
want the lowest possible cost. 
Ihies not hu\c means for Iticklni; 
the adapters to the {dug but Is 
seniceable In ©verj* way. the 
wired adatders having the neces¬ 
sary* >tiiHll l>H.se for fitting 
shielded sockets. C. G. stud 
Supplied. 

9771* 7-prong Plain-Tjiio List 

Analyzer Plug.$ . 4 ii 

974\V 7 to 4-|>rong Wired 

Adapter . 55 

975W 7 to 5-prong Wired 

Adaider . 55 

97GW 7 to C-|>rong Wired 

Adai^ter. 55 

97TWA 7 to 7.\ - prong 

Adapter. 

977P KIT Complete as 

shown .$2.60 

8 -Wlre Braid-Covered Analyzer Table...Lixt Ifte. ft. 

4r»ii 4-5-6 Contact t‘om|>nsite Sm-ket.Li'l 50c ea. 

477 7 -7 Contact CumposUe Socket. List 50c ea. 

It’s here at last!—Tlie 
'Make - Your - Gwh" 

.\da|iter Kit All the 
parts for making any re¬ 
quired adapter, including 
all tell tiiux Ilf Mhket 
lop-sections and small 
.xlzed baxe-fectlon 4 <oii. 
idfte with !iiir two dozen 
a.sxorted extension, solder¬ 
ing. connection, plione- 
tlp and control-grid ter- 
iiiinal.s, connectors, clips 
and lead wires 900 
".Make . Your - Own* 

.Vdapter Kit complete. 

.. . $2.50 

nought separately each 4, 

5. 6 . r atil small r top 
or ha-c so tlin lids it 
25c- eai h 

HERE’S HOW TO MODERNIZE ~ OKER 




List $e ::'J 950XYLA 
Checks ever 120 new tubes 
including small 7's In your 
lireaeiU tuhe checker. If 
checker lias no III. voltage 
swiich, adaiiter 954SGL. 
list $1.25 Is also re«iulreil. 



List 10 


Checks ALL 16 to 30 
volt fllanicnt tubes In 
the 21 tube checker 
socket with 2’i volix. 
Has filatiictitl volt.ige 
selector swiich and In¬ 
ternal tran>fonner. 


Servicemen's discount 
35%: on orders listing at 
$10 or more, 40%. 

HERE’S the data YOU WANT* 

Send tvvo iic Mampx for hew 1*5 page Ituokiet showing 
Illustrated tube socket connections of 266 different 
tubes, data and diagrams on rewiring any obsolete 
sot analyzer or tube checker and information on using 
the new tubes In place of old types. Includes catalog 
liages on all kinds of sockets, speaker plugs. ronneelor-T 
wound and unwound coll forms, coil winding data S-W 
receiver references, etc. 

lAJini PRODUCTS CO. 

lAnjyj[H Dept. R.2, 715 Center St. 

BROCKTON, MASS, 


Meters 

No. 1167 Free Point Set Analyzer 

Our Net Price $25, less 2%. 
Discount for Cash 

We carry the CGinplcte line. Call or 
write for descriptive bulletin 


lEEDS 


45 D VESEY STREET New York, N. V. 


WLW ON THE AIR 
WITH 500 KW. 

{Coitfituii'tl from iwf/c -ir,7) 

Crosley's “5 Year Plan*' 

In romiin-iiihi;: on tlii> iirw slntion. .Tusc-|ili 
A. t'hniulM-rs^ tcchnn-al siiiMTvisnr ni' iip. sin- 
tIoTi. sjiys : 

• Thp friisipy Uailin t‘oriun-atioii hns jilwiiys 

liioncrn-il ill riMlio l»n>jnli ji.-s|in;:; iis Wi/w 

lu.viii;: Im-pii till- first stniion in i-nili sm-ci-s- 
stvo inm-sisr in |Mi\v<-r nml tin- liist ni jnit 
nijiiiy tic\v iih-iis into luartirc-, 

‘*\\(* Inivi- Leon wofkin;: rM\v:ii-d this wothrs 
I:ir^q>i tL.‘»-nii-;:jnv:itt tninsniittor for the psist 
livi* yoiirs ninl mir own torhnirnl stjilT workpil 
till I’oaipicto pinns for stnli a unit, l■v^•n 
tiM'iitfh nniiiy poopio toh) us it rotiM not Im- 
iloin*. .\hont ti year ai:o wo siil»iiilitnl onr 
plans nml pn-ilirfions to tin- Koib-ial Kadio 
ronnnission. 'riioy hoi-amo v«-iy nni<|i Inioi- 
ox;tiM| ninl ili‘('hlc4l to allow ns p, «-oitstritrt 
.'-urh a 1 ranstiiittor, 

*T‘ln-n i-amo a sorh-s of nio«-ilii;:s with 
many of th<‘ tonntry s hosi radio nminiM-rs. 
Siin-o it was an l^vp4‘r^lnl•1ltal transmitfor of 
oiUin-ly now <l< sl;:ii. it rttpidly dovohipotl into 
ill! (‘n;:fiH-oj-s ph-nic. It was di-i-ichcd fo in- 
vnrporate as many now and radioal idoas ns 
possjldo and for this n-ason it was tn-oossary 
(li‘si;rii many tn-w jdocM-s of ocpiipuiont. | 
jini snro it is ;:iiin;: to In* tho last word in 
hroadc-ast traiisiniitor do.-.ii:ii and will im-orpo- 
riiio malty fiMtnros novor hoforo allompP d. 

"Ili-iofly. tho now oiiiiipmont N an IM’. 
iiiuidllior oapahh^ of L’.nmi.ono W. mo;:a- 
waltsi pi.jik output: an A.K. amidilior of 
siilhi ioui si/.o to ruodiilato tho IM*. amplilior:' 
and tho nooossary powor supply and t-onirid 
oiroiiits. 

The R.F, Amplifier 

“Tho IM-'. aniiditiri* oontaiiis twolvo typo 
ShJ, Hut kw. tnhos. Tlioso an* itividod into 
throo niiits of four tnhos oarh. in oarh of 
wliioh tho mhos iiro oporaioil in parallol push- 
inrsh oomliinations, I-hoh unit has its own 
;:rid-taTik and phih^-tank <-irriii|s. ’I'liis ar- 
i*aiiirofiiont. aloh;: wit It nniisual moi-hanioal 
dosi;:ii, r<-snlts in a voi*y sttihlo amplilior. 
Karh unit is Individnall.v iiontrali/.od. with 
the tnhos opera tin;: as class t’ amplilicis. 
Tho final siny:o or niodnlalor ootitaiiis 

oi;:ht mil kw. tnlo's. 'rin*s«- ar^* dividod into 
two iiTiils »if fotir tnhos 4*a«-h, ’I'ltoy an* al.'xo 
oporatod in paralh-1 pnsh-|Misli as (lass 15 
amiditiors. ’I’lo* ontpiii A.I', tratisLnnior Is 
dividod into two sooiions; ih«*r4» is on*- s***-- 
tloii for eaoli 4»f tin* imMlidat«»r units. ’I'lu* 
soc4nidari4*s of tho tw** sochiotis ar** ^-otnieoto*! 
in sorios nrnl tho output noHliihil4>s tho )dato 
voliaj:o 4d tho tiinil JM-*. amidilior. Idroot 
onrront is Idoc-kod out of tho modulation 
transhu-nior s4‘4omhiri4-s and a ooo nif. audio 
4-oit|dinir oond«'iisor is ns4*4l. This amidilior 
is oaiKildo of ^lolivorln;: over -400 kw. of un¬ 
distorted power out put. 


Quicker More Accurate 
T. ^ j Tests 

toti/t 

iAix 

NEW 

N? 1167 

Instrument 




The Power Supply 

“Fllaniont ami Idas powc‘r is sni>pliod hy 
motor-;:om‘rators: at V.. for 

the lilainonts. is doliviwod hy throe- l.r.tMi A. 
troin*rah»rs oonm-etoel in parallol. Tlioy an- 
drivmi hy thn-4‘ 7." h.p.. L\"nn V. monns. 

Thoso ni4»tor-^em*rap»rs e*an !»«• oonmdhMl iii- 
divielually or as a unit. X*nriially, tlnw an* 
oontr«dU‘d as a unit from Mn* ^-oiisoh* on tho 
tfansndtt<*r Ihovr. and a sin;:lo 4*ontnd adjusts 
iln» vedta;:** from all throo ffenoran>rs, Xatur- 
ally, tho yenoratttrs arc of spooial deRi"n to 
ha VO min I 111 lint ripjdo and other elosirahh* 
vha ra«*t4‘rist los. 

The main plato snitply rootilier will tloliver 
Ihn A. at l-.nnO \\ This Is tho normul 
Voltai:o applioet t(» all flu* tnhos. .\t inn p(*r 
oe-nt modulation, tho p<*ak volia^o applh-il to 
tho li.K. sta;:i*s will ho LM.nnn v. A throe- 
phase fnll-wuvo ree-filie*r oiroint Is used. »*m- 
phtyiip: d spe-e ial. type* S7n Intt-oatlnuh* mor¬ 
on ry-vapor re*e-tiHor tnhos. 

A sysie-tii of oll-itiunorsod .swite*hea oon- 
frtdletl fnun the* 4‘eititreel 4-e»tis«de e>n the* traiis- 
mltt»*r lloen* porndt-i tho loe-iiiie-r initisfeuine-r 
prlmarios to he* oeuiiie-e-toel oilhor in l>e*lta nr 
V forma tieeti. This pormits twee vedtai:e-s, 
iianie*ly .s.tuin niiel as ne>rnial e»per- 

atinjr volias:'’s. .\nteiinatie* ste*p stjirtin;: Is 
alse» nffe>rde,*el wliei’ohy the vcdtaire is api>lied 
Knidtntlly, 


T^I*. V1‘.L(^PI‘.D by some of tlie industry's 
^ oiitstcHiidiiif? oiiRiileers, the new Trip¬ 
lett Xi). llor instruiiient is arousing wide¬ 
spread interest. While simply designed and 
easily operated, its extreme accuracy and 
eoinpleteness satisfy the most exacting rc- 
tjuireincnts of the professional service man. 

With this new instrument, you can quickly 
and accurately measure voltages, current, 
resistances and continuities without remov¬ 
ing the chassis from the cabinet . . . using 
the cable and plug to make the connections 
I between the set socket and the tester. 

The 1167 unit incorporates a direct-reading 
Ohmnieter, Output Meter. AC-DC Volt¬ 
meter and Milliameter. All readings are 
controlled by a selector switch. The single 
meter has 1000 ohms per volt resistance. 

I X'nitage readings range from 0 to 750— 
Milliampcre readings from 0 to 150—Ohm- 
meter readings from 0 to 3,000,000. 

Four sockets take care of all tubes now 
in use. These siK'kcts can he easily and 
.economically replaced whenever other 
sockets with added connections arc required. 
It is no longer necessary to carry additional 
cables, plus, etc. 

^'OUR JOBKER CAN SUPPl.Y YOU 
... at the dealer's net price of $25,00 

The TRIPLETT ELECTRICAL 
I INSTRUMENT COMPANY 

^ 35 Main Street Rluffton, Ohio 

MAH, TODAY FOR DETAII.S 


THE TRIPLETT ELECTRICAL 
j INSTRUMENT CO., 35 Main SI., Blufflon, Ohio, 
! I Ce-iitlonie-n: 

I ^ Se-nel me* vatulet;: on Triplett Instrument 
I Xei. llbe. aii.l y(nir e-e»mplcte line of raelio 
i I serviciiiff instrunK-nts. 


Xante 


I 
I 

I Street Aehln-RS 

I 
I 


Citv 


State.. 
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Just Hear Those "Foreigners” Roll in 
on the 1934 POSTAL "All-Wave” 

INTERNATIONAL 



The INTERNATIONAL •'All-Wave** 9.Tube 
Superheterodyne Receiver. 


Tien- - I he '*hort-v\ave rorclTer ma<le famous by 
r;ii.talii IIiifMi I 11.ill—ll*s ihi‘ set on whi-li he has 
I 4 lli-I ill tiiii^e liiinl K<'l foreign illations. ■#- the 
liHiil-'iiiaker. i.iih iliiriu an I iileiity of lume It'd 
till.- <.*•! tl ii e\<-r\ b\ fill sh.il I i«e Ir, I ihIuk foreign 
hrtij'l»a^t!< lo iiiikt- tlii a :^inil like lanl-; it the 
<5ei \n., iLii"! te't In .\<-iir I t -iijoy Hie HlfTerenre 
hetneeii jnM .1 reRiilur '-hort-wave »et anil the Tosial 
VMI N\ INTKUNATIONAL 

IT S THE NEW SHORT WAVE SENSATION 

Tills riiolom hiillt profeolonal, all-«ave receiver U 
for :imat<-iir«. short-«a\e fans or nrofei-ilotial HXer-i 
It employs a tuned R F. preselector, with new triple 
Iraw (nils and insiaiilancoua iso ilejrrees band spread. 
It alsci ftiiiircx 3 I’NV iHiit lurlllaior, elenron 
roiiiileil O'clthior iiii-iio jhK i iiatt oniput. and an¬ 
tenna triiiinier. No oxtraiieou- haiiiionU-s or drifts 

The INTKKNATTONAL I- ^old direct fnon our 
lali»ratar\ wlili a iii iie.v hark Riiiirantee. for tlio-ic 
nlio iiiit all I i>tri!i!icnt f ]>reri I ^ I ■|iialit% ant 
sk a iii-'i l>'A jirlec for a genuine professional custom- 
-unit rc rhtr ^rl I ;> 'tiiiiii for -iheiitalle diat;rai4 
ai'jl ilnular tl.it llhi'.traies and the IN»r\I. 

INTKItN.xTlHNAL and the speiial otter lo lladlo- 
Craft Headers. 

POSTAL RADIO 


STEWART-WARNER 

FACTORY GO-OPERATION 

FOR SERVICE MEN 

Service tneecings wlH be held ^ all over the 
country by special factory radio held engi¬ 
neers. Complete diagram talk ^ on new as 
well as old Stewart-Wamer circuits wilt show 
you the easy way to service Stewart Warner 
radio sets. Service manuals on all new Home 
and Auto Sets will be given free. 

for time and place of meeting^ write 

Service Department 

STEWART-WARNER CORP. 

I82C Divarsey Parkway - - Chicago 


PRACTICAL 
RADIO ENGINEERING 

^ri opporfunf/y for RADIO 
MEN to enlarge their scope 
of frdinfRg. 

Whether element an- radio 
principles or advanced sub¬ 
jects, sound applications or 
practical radio engineering, RCA 
Institutes is prepared to give you 
the instruction you need. 

RESIDENT SCHOOLS NEW YORK AND CHICAGO 
with modern standard equipment 
EXTENSION COURSES FOR HOME STUDY 
under convenient ‘ no obligation plan. 
Illustrated Catalog on Itequest 

RCA INSTITUTES. INC. 

Otpt RT-2 

75 Varick Street, New York 
1154 Merchandise Mart, Chicago __ 



CATALOG 

tAROAINS GALDRE FDR ^ 
OtALEpa — S€RVJCFHE|t — AMAtEURS 


Important Nows for Radio Mont 

HANDY 
SERVICE 
MANUAL 


128 Pates of ImportAAt 
laforawtloa Rsiularlytl.00 
Fee 

Limited 
Time 
Only 


25< 


TilY-MO MOlO CD., Inc. 


U CORTlANDT it 


5 Dept. 

c* 


HEW YORK CITY 


“rrohably the ontstancliiig fealnre of the 
entire installation is that high-level niiMlnla- 
tioii is usi’tl and that class It -\.F. aniplitiurs 
deliver the required audio power. 

‘This has varions advanttiges particularly 
in that it permits more oconomu-al usi* of 
power, -Ml U.K. stage’s are o[ierated in class 
t‘. which as yon know is tlic most stahh* 
aunl ellicicnt K.l-\ atiiplitier. 

Class B A.F. Amplifier 

“The A.K. amplillers. cntisiimiiig largo 
amonnts of pow^-r. are (tpernted in <lass 11, 
wliieli is the most 4-lRcient A.K. amplirior. 
l-‘ortniialely. the pMi kw. tube is excellent ns | 
a class 11 audio ampliiier and high ipiality 
A.1‘. ampliiicatioii is obiaiiicd. 'File larae-if 
>ingie problem was tin* desia^ti and eiinsiriie 
tierii of the ireiiiendoiis A.i*. transfiHTUers 
n>ri\ as niodtilation transformers. 

■■.'<otiie ititen-stim: [Hoblcms resulted from 
tins liiali-powef class r. amplitication. 1‘owei- 
is ilrawii by the modulators in ••goh-j" at syl¬ 
lable fn>qm-neios: in other words, very low 
powm- h'*lwe*n words :iiid high power at peaks 
of mofltilation. 'rids means that in oi-4l4*r 
tlint the Miltage may remain eoiisiam under 
tip- highly variable load, the entire power 
supply system must have very low reactance. 

Jiiu nif. tiller eoiideiiser is ns»-d in the main 
rertilier tiller. 'riie rectiti(‘r 1 ransforniers 
are sperial. having low rejntaine values. 
Speeial lines to oiif transmitter havi- heim In¬ 
stalled to meet oiir load eonditions. 

“In view of the faet that all the jMpwer 
oqtiiinneiit is of the low-reaetauec type, this 1 
I'eartatiee <-annot be 4-0(nUed Upon for any 
piotertion ill ease of short-rlrciiits or reeti- 
tier-inla- thislilau'ks. .Miiiost ntdimited power 
would be fed into any fault. To supply tlie 
ue<'essary protec-tion under these* conditions 
ainl also to meet various other eontrol re¬ 
quirements. n speeial, high-speed eifeuit 
lueaker was developed as reeti Her primary 
eontrol. This In-ejiker is rated tit A. 

interrupting <-apacily and is so Hxeil thnt the 
time from tin* energi/iiig of the tri[i i*oil 
until the are is extinguished is only 1/1-- 
siMond. It eloses just as fast sind the trsuis- 
mitter control eirenlts are so arranged that 
under eoriain eoiulltions this hreaker may 
open three times under short-cireuit condi¬ 
tions in less than a secoml. 

Introducing the “Concentric*' Trans¬ 
mission Line 

“Tlie output of the U.K. amidiiler is trans¬ 
mitted to the aiiieiina proper hy a ‘<oneen- 
tric* type of transmission Hue. This type of 
transmission line has not hefore been used 
for bremdeasting ainl its use. particularly at 
."un kw.. involved quite a few problems. 'ITn* 
transmission line was tlesigned after the 
tower had been eompleted and iiieasiired, and 
was ilesigned to mateh the tower impedatn-e 
without the necessity of any coupling system 
whalsoiwci*. 'Fids ellmituit^al quite a bit of 
equipment witli i-orrespotiding losses aiid har¬ 
monic radiation. 'File ptirtictdar advantage of 
tlie eoin-entrh' type transmission line Is tlie 
reduction of harmonic radiation, whlcli repre- 
scuts tpiltc a problem with .Vui,onn W. power. 

A 136 Ton “Tower-Antenna” 

“Tlie tower itself i.s quite ail eiigiiieerlfig 
accomplishment. It staiid.s s:ui ft, above tlie 
snrfaei* of the ground tiud it.s foniidatioii ex¬ 
tends To ft. beneath the ground, .Vft«q* work 
had been starteil on the foundiitioii, it was 
found that beginning at ft. ainl going 
ilown. the soil was soft blue <-lay. It was 
necessary for iis to 4‘hange ibe design of the 
foundation ainl we ilnive U4 woo,! piles as 
the main hearing. 

“'Flic stei'l itself weiglis tons. This 

weiglit, 4-ombined wltli tlie dowiipull of the 
elglit guy wires makes a total load on the 
base iiisnlator of alMiut -i-To miis. T‘lie l<ase 
insulator is made up of iwo apparently rnigib* 
]ion-eliiln eom-j so 4-oniierf,Mi in the middle 
that swaying of the tower will not put any 
twisting forces in the ptu-cehiiii. .Vs long as 
most of tin- load is direet cuiipressioii this 
insulator will stand 11)1 to about l.oHU tons, 
•Till-! insula tor ainl the gay wire liisida- 
tors were necessary t») insulate the towi-r 
from ground. 'Fin- reason for this is tliat (lie 
lower itself is use,I as tin* antenna, 'Fhe 
signals aeliially radiate from tin* tow**f strnc- 
tur,» 4 l{.\nio-«‘i{.M-"r. XovemiMq- indl, page 
-Hill, l-‘ifiy-six iu'-idalors wt*re nse,l in the 
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WE HAVE ON HAND 


197 JENSEN 


Auditorium Speakers 

CONE SIZE 13 '2 INCHES 

MODEL D-7 D. C. Dynamic 



LIST PRICE $45.00 
NET TO YOU 



95 


Especially Suited for THEATRE, 
PUBLIC ADDRESS, OUTDOOR ANNOUNCING 

Handling Amplifiers Delivering 
20 Watts 2500 Ohm field 

Push-Pull 247 Output Transformer 
Shipping Weight 20 lbs. 


WE HAVE ON HAND 

95 Westinghouse 



manufactured 
FOR U. S. 
GOVERNMENT 

$75.00 VALUE 


)Ianufartun*i by Westlnahouiio for Hie t’. S. Signal 
Corps, the sturUy ron-itnu tlon of Hilt Instrument recom¬ 
mends It to tlio lerbnictan. 

nuilt-iii commutator takes off the generated D.C. 
Tlire<‘ leaiU i-.xtend tlirough the casing to permit a 
4 * 1 ; V. Ha.>hlight-type liattery to be awitched into 
circiiii for .>tartiiig, and to control the A.C. output 
of the generator. Uotat«*«l at its nonnal speed of 
4.5MU r.p.ni.. the output is 200 \V., at 115 to 
125 \'. (on open circuit). 000 cycles. 

The rotor turns in ball bearings. Shaft length 
(driving end), 2 ins,; diameter l)/16-in.; the end 
is tlireaded for a di-fance of %-in. Case dimen- 
sion.s o.\)-Iu-iv«* of tin* shuft, 4*4 x fi *4 in. in 
diaiiietor. Hnanuiteed n»*\v and perfect. Worth 
$ 75 , 110 , but wliile they last, only $4.95, plus 
shipping charges. .Shipping weight 13 lbs. 


REMIT RY CHECK OR MONEY ORDER FOR 
FULL AMOUNT OF EACH ITEM—SHIPPED 
EXPRESS COLLECT. NO C. O. D. ORDER 
ACCEPTED—MONEY REFUNDED IF NOT 
SATISFIED. 


BC-234 

Wehworth Trading Company 

lit West Lake Street, Chicago, III. 

Knclu'c<l you wilt find inv renilnuni© of $. for 

whlcli |»Iea-e >i-n l me by Kvim- s Hollecl: 

( ) Jensen 13’' 2 " Auditorium Speaker, $9.95 each 

< ) Power Generator. $4.93 each 
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piy wires to insulato tliP tower from ground 
aiul to break up the jriiy wires so that they 
coiihl not distort the paiterii. All ei;;lit tfuy 
wires fasten to the tower near tlH» center at 
which point the tower is ft. aeri»ss. 

“Ity actual nu'asiireiiient the tisi- of this 
antenna with the previous .”o kw. transmitter 
resulted iu an average im(H’ovetnent of 40 i)er 
n-nt in signal slrenjrth a ml in most ^asos 
eliminatcci ■ distiirtioii*’ fading; as well as 
movin^r the primary fadhi;; zone out about 50 
per eent. 

Summary of Features 

‘*To summarize some of the ourslandinc 
features of the transmitter 1 want to j>oint 
out: 

(1) The no rmal carrier tlelivered f-» the an¬ 
tenna is n.5-niet'awatt «5oo.o«io watts». 

loo p.T 4*eut unKlnhitioii of this 0.5- 
luejrawatt is ►btaiiied. 

(•’►I This means that ‘J uieirawatts of power 
Is ra^liated at peaks of nuMlulatiou, 

(4) An aviTu^re uf kva. of power is 

re<j Hired. 

(5) The fre<jueney ehara« tensti<- of the en¬ 
tire trnnsniltter is Hat (within :: db.( from 

to 10.000 eyeles, 

(5) Tlie total A.F. harmonies do not ex¬ 
ceed 10 per cent up to U5 per <*ciit modnhi- 
tion. 

(7) The U.F. harmonie radiation is so hov 
tliat at any point tlie itarmonies will not be 
^Treater than 1/lOtt of one per 4 *ent of tile 
fundamental. 

Itectifler flianieiits whieb rinjuire 
ndnutes to heat up are turned on h.v a time 
eloek : spare tiilM-s are kept hot at all times, 
tPt Tlie start in;: control system will start 
the <‘ntire transmitter anloiimli«ally in proper 
Keciumiee ami with prop*o- time delays, if <le. 
sired: <ir individual eontnd of an.v part of 
the sequeiire may be t»bfaiiied by svvitehes oil 
the (*oiitn>l eotisole. 

(Uh III 4-ase of moimoitary failures sneli as 
are-overs or tube Hash whieh ran be r I eared 
by remova) of power, the traiismirt^^r is anto- 
iiuitically re-sturied in al>oiit I/5-seeoiid. 

(in In emses of failnii* requirim: attentimi 
the unit eontalnin;: the failure is automat le¬ 
al l.v isolated and the transmitter autoinatie- 
iill.v re-starteil in af»out one seeoud ami I’oii- 
t in lies opera t ini: at sli*.:htly redneed power. 
AH dangerous \oiia;:rs are removed from the 
isolatci! unit allowing eii.iriiieers to eet in and 
make repairs, ami the nail eaii then he auto- 
mnticnlly reconneided in a fraetion of a 
secoml. 

(121 Tliere are over 50 tons of A.F. trans- 
forimTs ill the transmitter. The moibilation 
transformers tliemsidvi's wel>:h aiuiost lift.v 
tons and contain l.loii ;:alloiis of oil. of 
course, they ar- hy far the lartfcst in the 
worhl. 

(l.*») A .5.50 nif. A.F, i'ouplin;: «‘ondi*iisi'r is 
used in the inodtilator. 

(141 A 2du inf. tiller cond<‘n.si»r Is used in 
the main plate supfil.v, 

(15) Air at the rate of 22.500 < uhi 4 * ft. per 
minute Is idrealated for coolin;; various parts 
of th<3 transmitter. 

(10» For tiilM eoolliii:. 500 ;:allnns of dis¬ 
tilled w'atcr and 7no ;:nl|i>iis of eity water are 
circulated each iniiiute. a 75 x 75 fr. spray 
pond is Used for ('oolin;: tlie idly water so 
tliut it mii.v be ased over. 'I'liis. In larii, is 
used for cooling tin* distllloil water b.v means 
of a licat exchaiitrer. ou a hot summer day 
I lie iiiakeii]) w'at'T required to make up for 
evaporation alom is 2S.non i:allons a day. 

(17l Flass i; A.F. amplitication ca|»ald<‘ of 
deliveiiin: ovr 5oo kw. of A.F, [pow<‘r is used 
for hii:ll-level liiodllhitioii, 

(IS I .\ sperial eoiieeiilrle type t ra iisiiiissliui 
line is used to transmit tin* K.F. powi-r fmm 
the transmitrer to th.- antenna, 

(l!u .\ 0..5S-W:ive vertieal radiator. S::o ft. 

is used as a a antenna. 

I 

What Will Happen When Super-Power 
WLW Goes on the Air? 

‘•As to the resitlis of ili,> o..'-Mieuawatt ! 
trjMismittcr we e; n make th<> f.plbtwiir.: pr*- j 
dietions based on oiir previous simlies. ■ 

“i‘oiisbbTiii*.; p« w«T im ren^*. .iloMe and i::- 
norinu: for the moment i he iii< i « a >. <1 ethei-niey 
of ibe veriii-al ndiator whieh has already 
(iei>n realized oil ilie .5ii kw. N\TAV transiait- 
tei. fh.‘ sl):ii;il sireic.:ih of 50u kw. WIAV will 
be ::i 4 times a^; s roim a- previously. There- 





Centralized Sound Section 


io. X 15 l^in. X It OSIn. (closed) 
PG-62-B 

CxrrylnK C«se (upenp contelninir Two 
Loudt^akers and Cables. 


Velocity 
Microphone 
and Stand 


22lo. Xl6|-4f».x9in. 
(closed) 

PG-d2.K Ampltfler 
CanryiDtf Case, opened. 


RCA VICTOR 

Portable Public 
Address System 

Type PG-67-B 

Type PC7-62-B complete portable public 
address system, including the famous 
Velocity Microphone, a high grade Class 
B 20 watt amplifier and two modern 
dynamic loudspeakers with extension 
cords—all self-contained in two carrying 
cases. Operates on 110 volts AC, and is 
designed to reenforce speech and music. 
Provision for electrical phonograph in¬ 
put. Type PG -63 is a less expensive model, 
employing one loudspeaker and carbon 
type microphone, and is self-contained 
in one carrying case. 

Write for descriptive folders 
Portable elearic phonograph units of 
single and double turn-table types avail¬ 
able for either of the above equipments. 


RCA VICTOR Co. Inc. 


CAMDEN, NEW JERSEY 
"Radio Headquarters” 
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or II-(‘481 

or 
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I GENERAL TRANSFORMER CORP.. 

SfiDl Mi(* uiihiiut (hurgp Gftieral 
.MuUi-U|) t'nher?al iiower UJiU.s. 


MULTI-TAP" 

universal power 

TRAMSPORME r 

Applied For) 

FIFTH UNIT 

Renews original performance in case of transformer trouble in 
149 models, makes of high powered radios, other than the 
1377 models which can be handled by the 4 MULTI-TAP 
power units in the Service Engineers Emergency Stock. With 
these 5 units you can give immediate service on over 95% of 
radio power unit troubles. 

FREE -for th® Asking! 


No. 1881 

or;-::!. 


i. 2.\:. 90. 
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-- 

l. Cis-* . 

.! ill uV 

11.7 


4'>. 47 , 51). 2.\:t. . 

..2.5V 
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.:.',v 

2.5 


('2Hl in parallel. 
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-2 5 

•• 

(*281 in series. 

.l.5.i)V 

-L25 



.l.oV—T.:{ri Amp. 

CpihthI Ilullettn No. 3 listing 1526 
tiHKlelo of radio- in whirli one of the 
.Multi-tail uniwrsals ran be u.seJ 
for re]>la('ing power «ransfoniier in 
tmuiile to restore original perform- 
a»«e. Rutletln .Miow- eleitrbal char- 
acterbtlrs. mounting dimensions, price, 

- I etc., of eacli unit, for lli) V.. ♦)(( cy.. 

at 150 .M A I 220 V.. 00 cy.. and 110 V.. ^ 


) V.. 00 cy.. j 

.—- ■" •* I -•v »i»v vy.. #iiu 110 y.. 25-40 

IJ_S__CO_U_^0_N__T_qp_/^Y_ 

.. 504 S. Throop St.. Chicago. 
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MILES SOCKET MIKE 


iPat. imd. Dexrloprd hu U/LK.-s’i 

A microphone which plugs into the light | 
socket and which reproduces speech and music 
(n your own radio from any place in building j 
without wires. Clear, powerful, instantaneous 
reception at your disposal—anytime, anywhere. 
Details on rc<juest. 

MILES SOCKET MIKE CO. 

Dept. RC 

244 WEST 23rd ST. NEW YORK. N. Y. 

We repair any make microph€}ne — 
quick dcliyery. 


Complete Kit of Parts 
to Build the 5 Meter 

TRANSCEIVER 

This low price is for parts used in 
the construction of the S-| ^ 
’^Transceiver” only. Mi- i 3.VD 
crophonesy Phones, Tubes, Batteries 
and Battery Box can be furnished 
at correspondingly low prices. 

BLAN, The Radio Man, Inc. 

177C Greenwich St. New York, N. Y. 
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fore, wlior<’Vor Wl^W has Ikm'ii wi ll 
the iiM-rejise of liiiirs will not !«• puriicit- 

larly notioesihlo as lliei’o will Im' na rrlon'Tirr 
lrvi‘1 anil the irreivrr volume eoninil will 
neeil to he reiliiceil only slii^hily. However, 
where Hie \VL\V simnil was eomparaMe to 
noise or siaiie levels, the iiierejise will per¬ 
mit sji I isfjiei“ry rereplion in spile of the 
noises. .\lilion*;h the signal streinriii at any 
driven iMilnt is only imreaseil :;-o per rent, 
the area eovereil by a si^Mial ilown to any 
pieileterminiMl value will he ineieaseil 
lier rent, with a eorrespotiiUn;: im-rease in onr 
potential amlieTiee. 

‘•Mr. t“rosley has eontiniially emleavoreil to 
jn’oviile railio programs pai’tieiilariy to ihe 
yii*at nninher of peojile in small towns niiil 
riii-al roniiiiiinii ies whieh <lo mil have a hijrh- 
ijiinlit.v hroaileast station close to them. With 
this in mi nil. we ]ilaii all of onr ell oris towai’il 
seivintf the yreatesi nitiuhi-r of people atnl 
pa 11 imlaI’lv’ those not si-rveil hy loeal sta¬ 
tions. In otlicM- wonls. trt' urr ftftn-hift o i/e/i- 
lifttt’ ml Hi itH mu' xeeoai/»ir<^ ntm-HiH', \ ery 
few stations are iloinj: this ami this laet is 
onr jnsiitieatioii for the imreaseil power 
whieh we are tmw tryiiij: to ^'ei. 

"‘'I'o those who may he aianueil alioin loeal 
hlanketiiiv' may 1 poini mit that the im-reaseil 
signal over the previous value is tin* same a^ 
the im-rease when we went to ."iii kw, frinii •> 
kw. 'fhere was eoasiilerahle alarm at that 
time over the hlaiikeiiim ami as everyone 
fonml, it was imi at all serious. In the 
meantime, reeelver seleetivily has been ;ireatly 
improveil ami <rr e.rpee/ vrx tt ft in'r i ttutftlHintf* 
when we iro from rai kw. to hiiii kw. than 
when we W4‘iit from o kw, to od k. .\ not her 
l»oint to mention is that the sii^nal stri-n;;tli 
over most of <'iiiejnii:i ti with oimi kw. will hi* 
in general less than the sl;nial stren;rih of 
WKIti' now loi ateil in Walnut Hills I MMils. 
ot rmtrse. is due to the iliffei-enee in ilistanee.*’ 

(The temlem-y towaril higher ami higher 
jiower in eroailrastIii;r 11 'ansiuiiters is elearly 
shown hy this new WLW we wimiler liow 
hi;:h the iiowi-r will he Im reaseil hefore the 
apex is reaeheil*/ .iMsuriotf llflitor] 


RADIO SHORT-CUTS 

{Continui'i! fmm /m/;e A08 ' 

the stator and rotor plates in the same rela* 
live horizonlui and voriieal inmitious, when 
monntint;. 

This 2-Kan^ miduel (trimmeri i-oiuleaser, 
H. I'i;:. .’lA. ran he nunitiled on ihe side of the 
hi;r t^ran^'i'di tuniiit' eomb'nser. or direitly 
behind the panel. I'se a very small >rradm 
aied dial u>r, even a small knob with pointer 
arrow will answer tlie piirpnNe*. 

I’sin;; a >;ood oseillaior, realimi the K.l’. 
and deteetor at 1.4nn ke. by slightly deereas- 
the trimmer ^■ondeIlsers ithat is, the ones 
that were oi'i^dmilly built-in at tlie factory). 


IMPROVING THE "OLD" 
RADIOLAMP 

F. T, Olivera 

N yonr May. Hblo issue of It.MUO-HuArT you 
have shown the eonsi riirl ion of the so- 
railed ‘ iCndiulainp,*' the design of whlrli .surely 
is novel. 

However, by i-ontierl in^- an S.H.H.T. >witeli 
III place of the set swileh. as shown in Ki;;. 4. 
the switch in the lamp socket may he used as 
the master swiieh both for the radio and 
lamp. This permits the lamp to be used 
alone when desin-d. 

A.F. OSCILLATOR 

Donald Slattery 

I ll.W'K a eirenit i Ti;:, ’• i for an .\.r. oseil- 
lator that drives a sim- wave out put. It is 
exi-elhmt for use on hriil>:es in doterminin); 
ionization eonstant, indm-tanres, ea[uic'ities. 
etc. 

It Is an exeelleiit use for old aiidie trans¬ 
formers. The poorer the transformer, the 
better the results. Ity usin;: Idjrli-^rrade trans¬ 
formers I have succeeded in iirodueiip: waves 
as slow ns one rvrie ev«‘ry two sei-otids, 'riu* 
nnlpnt is fairh' larue. 


Another Big Boom In Radio . . . 


BOOK REVIEW 

AIRCRAFT RADIO, by Myron F. Eddy. 
Published by The Ronald l*ress Co., 
New York, X. Y. First edition, t> x 8% 
ins., 284 pages, 68 illustrations, clotU 
covers. Ihice, *j;4.50. 

Tins is the tirst book op this subject that 
we hnve had the pleasui-e of reading;: it is an 
exeelleiil Volume, well prepared ami covering 
the snbjeel ill a i-cunplep* ami eoncise manner. 

Hieiiietmnt l-ahl.''. the author of the book, 
1ms spent years teachhn: radio in the naval 
nviatbm jrronnd schools and later at eoin- 
mercial avialioii schools. 

*rhe voiiinie starts with a very useful in- 
trodm iion t*» Hie tundanientiils of ♦•lectrii ity. 
imlndint; the «‘|emeiiiar>- primiples of matter: 
electrons: eiirreiits : circuits ami condmiors. 
'I'he vaciiiiin inhr ami ils use in radio rcceiv- 
injr ami tiansmittin;: cinuils is explained 
fully ami simply. 

l-'ollowiim this is a deioiled <i<-scripiion of 
various types of radio iele;:raidi and teleidione 
11 niismiit«‘i's usimI foi- aireraft work. Uadin 
receivers and their associated eiiuiptncut are 
^iveii plent.v of eoiisideratioTi, itolli in the 
hui;r-wave and short-wave asiiects. 

<»!ic of till* most (u-omisin;: fund ions of 
rndio in aviation is tin- pari it plnys in navi- 
iration: that Is. the use of radio Immcous. 
radio markers, aural and visual ranuc 
eons, the devioineter and other similar hi¬ 
st rnments. I.ieiiteiiitnt l-Mdy’s descriiilion of 
these units ami iheir apliiicatIons shows a 
clear and eomiireheiisive nnderstandin;: of 
their d<‘si^n, purpose and applieation. 

.\nvone who has Installed radio seis in 
autoiiiohiles has a vaum* liiklin;: of tlie dilfi- 
cult ies normally em-ountered in sm-eessfidly 
installin;: radio eipiipmeni in airidaiies. Chap¬ 
ter s in this hook explains these tlltliciilties 
and also im-lndes a detailed dcserUuion of the 
methods of overeomiti;: them. 

The titial chapt4*rs of the hook rover the 
;:overnmenl retfiilations pertaining to aircraft 
radio ami a tflossery of terms and symbols 
use<l in radio work. 


PUBLIC ADDRESS INSTALLATION 


It’s a Money-Making Field 




gj^SciiAniiBiMRi^ 

PUBLIC ADDRESS 
INSTALLATION 
AND SERVICE 

Modern Methods of 
Servicing and Installing 
Public Address Equipment 

ky J. 7, B»rnilmy 

—published 8v ^ 
OtBN|S^‘Si<’VPAI£,^» II 



Here i» a new edidon lo the RADIO-CRAFT Library Series—ii*i a book which shows 
radio men how to really make extra money in a fast-growing field, allied to radio, In 
public address work unlimited opportunities arise—it’s practically a rejuvenation in radio. 
Know the facts about public address equipment and gel your share of business. Gel a copy 
of PUBLIC ADDRESS INSTALLATION AND SERVICING, by J. T. Bernsley—i/ covers 
modern methods of servicing and installing public address equipment. 

• OF THE CONTENTS 

installation instruction— 

.\n.d\ 7 ,ink' IU*'i«ibv»iicMl.«»; Ki'i leellHHb for in- 
-Uil’iiiK' liiiloor. Mcllio*!'. for iiiiniiniz- 

iiit! ■iHiwI" or jcullo osi-l Mill ion iin-M’iii atlrr 
lii-tiilllnn: .'Jiu'Jikt-r bi-Ul!ation ihoro t>iK-, baf- 
tlf lym: Uciural ln>iriiclIons ami tllnis. 

uml au!il,VM an ini.lliorluiii for 
ii^vH.orallon lbiu> wlUi tiiriinilu>, an.l mmU 
llll•lll 4 Kl f«ir triMtiiiini : ilmrl nlTli iilixnrplbui to- 
ctTiiient- of j.|iiinlaril IrcatliiK material. 

SERVICING—FORMULAS— ... i 

Aiin.ltfler-; l•^m■er SuimLv \ 7- 

Mlrnihli.me^ baibi»n. eomli-nser. rlUlMin or \rlia 
itvi: I Wniiilav iliTihel. riieaiitnK uml lee. * 
culatii.n overall aiullo Kabi. illstortloii in ampli¬ 
fier: I'oiichi'lon. 


A BRIEF SI MMARY 

AUDIO AMPLIFIER FUNDAMENTALS— 

liitnxidi I lull; hi'Mi'.-lnii on pin*- of aniiilitlealioii 
-iraiefnriiier nniplIriK. rcsLlaiitf cnnphiiK. Im- 
iieiliime ruiiiillin:. ini'.li-iuill ami ml Millaiiious; 
New Teriiii an.l Tlu‘ni>—riii'j. .\ jiinnIiPi atloii. 
na<' U iiitipllrti :Uion. VoItjiKe aiupIlUer: I’lwer 
Hiii|ilitli ailuii; l*re-aiti|'bller. <-.irl*iiti iiili pipIhum-. 
I'limleti'er tiilertipimiie. Itlbiiun «r .I'ifv ll.v iiib rn- 
phone: I’owel Su|if»l> Itenuireinetit- For I’la'S 
A. For i’la'' 11 

PUBLIC ADDRESS AMPLIFIERS— 

Stiinil.ir<l hetHlIation I h- "att iiinplHler. 7 wall 
jiiiiplitler. 1« w.»ft amplifier. IT. watt aniplltler. 
*_Ml wall umpliner. :pi wait aniplitter. 4i» wall 
amplifier, ."in wall amr»lUler: S|>»*elal Installa¬ 
tion I'ortable- e. volt uperalt‘<l aintilltler: Mo- 
Idle-ii-e aiutilltler. im uatf (U!Hllo-<'r<irt I. M'- 
IM* uiiil )< will aiii|tllflei. rre-aiii|illtler (I ^lat;e. 
stHKc. >tai;ei. 


64 PAGES — 6 X 9 INCHES — OVER 50 ILLUSTRATIONS 

< Thb toa.k nia.v he l«.tii:lit In loiiibluahon wllli other looks In the UAPIO-URAPT 

I.lbrar.i Scries >eo paye Tin!* foi eoini'k-te tlelalb of the other hiM>k9. IJ: 

GERNSBACK PUBLICATIONS, Inc. 96-98 Park Place, New York, N. Y. 

GERNSBACK PUBLICATIONS. Ine.. 96-98 Park Plate. New Vark. N. V. 
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AIRPLANE RECEIVER AND 
5 METER TRANSCEIVER 

(Continued from patjc -107) 

wired as sliown In 2\k Note that the 

socket iiieinlM^r of tin* s<*i>;)r«tlilo ronnoctor is 
couiioftod to tin* b:itt<Ty contaliu*!*. Thus, it 
is impossible to short-eireiiit tin* live termi¬ 
nals while liandliii;; the eontainer jit any 
sta^e <»f the tiiinsf<T. The battery eontainer 
was eoiiveiiieiirly Ioeal<*(l hi the pilot s eom- 
partiiieiit, while the reinaiinler of the <* 4 piip- 
tueiit. as ilhisi rated, was loeate<l in the berth 
or rear eomtmrtnient. 

The rear of the siih-panel is sn])ported by 
a braeket to pievent the tiiuiiiK eoiitrol from 
binding. 

Initial tests <*f the apparatns indicated that 
the ritfid niuinitin^ of the transceiver resulted 
in A.I*, niodnlatiou at certain motor sjieeds 
\%hieh tende<l to Itrenk up the voice fre<inen« 
eies. The liv«'-rubber uionntin^ eventually 
selected to overcome this condition was some- 
what of an improvement over the arraiiire- 
ment shown in Fi;;. 15. The live-rubber strip 
was folded over a short piece of wood to 
form an invertetl I , A second piece of wood 
was placed as a cleat across the live rubber 
and screwed to the woodwork of the airplane^ 
the tirst piece of wood prevented the live 
ridiber pulling out of position. The other end 
of the length of live rubber was terminated bv 
a clamp which bit Into the rubber and held 
the two ends of the 11: a second cleat at this 
end of the leujJtli of rubber held the rubber 
in a stretched position. Two of these vertical 
lengths w’ero used : it was then onlv necessary 
to drill throutjli these vertical striiis and bolt 
the transceiver to the live-rubber strips. 

(Microphone springs proved quite suitable 
for mounting the transceiver in the refuelinc 
airplane.) ® 

The ranj'o of this transceiver has not yet 
been (Icterinineil; however, this type of in- 
stniineiit is enpnble of covering quite a di®- 
tance, depending upon individual conditions; 
l>ieliininary trsts resiiltetl in (;ood tel<*phoue 
con\<*isat Ion over a distance of a few miles. 

The circuit of this transceiver or combina¬ 
tion transmitter and receiver is simple in the 
extrepie. In fact, it in some respects pre¬ 
sents hut few fninla mental new features, 
the basic circuit bavin;: appeared a nnuiber 
of times In »iST niamizine. Oscillator VI ven¬ 
erates the Tid m*‘va<ycle or n meter signal 
which in the T. position of Sw.2 is modu¬ 
lated by tin* A.F. output of V2 : at the same 
time, the headphunes. plate coil. Ln. and re¬ 
sistor U2, the bias resistor for VI, are short- 
<*irenited. In ihe receiving position V2 
hf-oomes effective as a generator of a super- 
audible frequency which is then superimposed 
oil the <'ireuit of \’l. thus producing the 
super-seiislt i v<* super-regenera t i ve receiving 
circuit with which the rentiers of Ua[>io-Ck\ft 
arc familiar (Ib\ino ruAFT, August 1031, page 
00, and October 1031, page 222). 



Fig, F 

The Interior of the dual-range receiver. 


The rushing sound normal to super-regen¬ 
erative operation disappears when the trans¬ 
mitting station is tuiie<i in. A tiny adjust* 
moiit on either si<le of the correct* position 
results In distorted repro<luetion and greatly 
reduced volume. The operator must have at 
least an aniaioiir lieoiise in order to operate 
this traijseeiver. 


Courtesies 


Tlio authors wish t<* extend their apprecia¬ 
tion to Mr. Harrison tllarri.son Ibnlio I'o.), 
who assisted in the design <»f this installa¬ 
tion. and ti* Mr. Ulan t Ulan, The Uadio .Man), 
both of whom eoutribnted fre<*ly to make the 
in.St a Hat ion a sucee.ss. cither e<|Uipmeut snp- 
pliod for the duration of the lliglit iiiehuled 
Idetograph mierophones: Trimm headphones; 
and riuver.sal cTniversal Microphone Co.; 
transformers, 

Mr, .Tos<*i»h H. Kraus supervised the shock, 
proof imstallatioii of the transceivers: Mr. 
«;eorge W. s^huart Installed and tuned the 
short-wave antennas. 

i )nr story w’ould not he complete without 
mention of Mr. Henry \V. Itoberts. .\viation 
Fditor of ItAPio-CiiAFr, without w'hose co¬ 
operation It Would not have heen possible to 
obtain the quick action at Floyd Uennett 
Airport, New York, and at other points which 
eiiableil us to design, construct ami install 
thi* eiiuipment In one week. 

The writers arc at the service of anyone 
wishing to duplicate this equipment. 


List of Parts 

One Ham mar hind Star variable conden.ser, 5( 
mmf.. 7 plate. Cl : 

One Ulan suppre.ssor-frequency coil unit L4 
LTi (made as per Fig, 2U) ;* * 

Three 1-ft. lengths No, 12 roiiml buss bar. t< 
nmke^^colls I.l, 1.2 and L.*; (made ns pei 

Two Fuiversal microphone transformers, tvix 
007r». Ch, T : 

One special H,F. choke (made as per Fig 
2C), K.F.C,; ^ ^ 

One Poly met mhlget mica condenser lOf 
minf,. c'2: ’ 

Oik* Polyniet midget mica condenser, .001-mf- 
C5; 

Three F*olyniet midget mica condensers. ,00‘* 
mf., C:5. ('4, CO ; 

One Uynch metallized resistor ."ni.OOO ohms 
V2-W„ Itl: 

One Lynch metallized resistor. 2 megs.. *4.\V 
U2; *■ ■ 

One (\SclI S.P.S.T. rotary .snap switch, Sw.l : 
One Yaxley b-leaf rotary snap switeli. Sw’,2 ; 
Six in.sulat4*d tip*jjwks, 4*olor-4'oded to suit: 
Six insulated plugs, color-coded to match tiii 
jacks: 

Two 4-wire color-coded cable.s^ for power 
supply : 

One ICby 4-prong cable connector, for powei 
supply: 

Two Na-Ald 4.prong wafer sockets, for VI 
ami V2 : 

One Crowe panel-mount vernier dial, for VI 
One hakellte rod, 4 x U-in. in dia„ for ex 
tending Cl control; 

One small ticxihle shaft coupling, for Cl : 
Throe small bakelite knobs, for ^-iu. shafts 
One Ulan aluminum shield box, G x 7 x 1 in 
long. 

One Ulan aluminum battery box. 4% x 3 x 
ins, long (an additional battery box is re 
<iuired as a replacement unit in repleuisbiiit 
the power .siip[»ly> ; 

Two Ulan aluininiim .siih-chassls brackets, 2»A 
X ins., cut to suit : 

One Ulau alnmiiium plate for sub-chassis; 
One Trimm b<*adphone set, featherweight 
type: 

One Ulan pair of .sponge-nibher ear muffs; 
One Idctograph t.vpe AU-30 damped single- 
button nii<Tophone, with push-button; 

Two Harrison Itndio t.vpe S04 tubes. VI. V2; 
Two Oeiieral Hry Uattery type V-30AA 43 v! 

‘U bntt<*rles, for plate supply; 

One Uurges.s No, .3340 7% V. '‘C” battery 
with pigtail negative lead, for **mike** eur- 
rent; 

One No. G dry eel I, for **A^’ supply; 
Miscellaneous hardware, angle brackets, etc- 

* Duplicate the List of Parts for the com¬ 
panion transceiver. 


BdiindtheBoixMEr 



Many leading manufacturers* in both the 
radio and electrical industries* have come 
to recognize in POLYMET Products that 
quality* so essential to dependability. 
THEIR ENGINEERS DO NOT GUESS 
—THEY KNOW. 

The successful service man does not 
guess, he knows that the use of POLYMET 
Products in replacement work is his guar¬ 
antee of satisfaction. 


Polymet Condensers 

ELECTROLYTIC 


Wet and Dry Types 

PAPER 

Pe-Tite Tubular 
Hi-Volt in Cans 
Uncased Sections 

Oil Condensers (Transmitting and Industrial 
uses) 

MICA 


AH Types—Midget sizes with lugs or leads. 
Large type for industrial uses. 

TRANSFORMERS 

WIRE WOUND RESISTORS 

Write for new 1934 catalog now in 
preparation 

POLYMET 


MANUFACTURING CORP. 

835-R East 154th St. New York. N. Y. 



RADOLEKCO., IMCanal Station, Chicago 

I am a Dealer □; Sendeeman □ 

I operate from Shop or Store □; Home □ 
1 own the following Test Equipment . 

My training and experience is 

Name , ... .... 

Address .... . .. .... 

City........ state.. 


RADOLEK - CHICAGO 


World-WideTwoTubeShortWaveReceiver 



OrU CfItADiiSflRC] I XUT1^$ W Mm # f 
from 1.3 to 200 Meters. 

Gets foreign broadcasts. * 

calls, alritlanes, amateurs, etc. 
khlKECTl Complete KIT (no drilling) 
1 tTlih clear Instructions to build this 

I remarkable 2 tube receiver.$4 75 

Dry cell or AC model. 

Send $1.00. Ilalanee C.O.D, Satlsfac- 
^ tlon Guaranteed 1 NOT a toyl 
NOT nn ftttarhmpntl A REATj, complctp, all-wavA receiver 
Harrison Radio Co-. Dopt. R2, t42 Liberty St-, N. Y. C. 
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ATTENTION SERVICE MEN! 

The Ideal Spraffinff Outfit for all Kinds 
of Commercial and Professional Work 



COMPLETE 

Formerly Sold 
for StilLSO 


Moutited on base with .. 

hall lK‘arin|' rollers. Shipping? 
weight of complete outfit, 65 
pounds. * 

This is the ideal outfit for all around spraying work wherever current is available. 
W ith this electric sprayer you can spray paint, varnish, diico, enamel, lactpier, 
insecticides, etc., with the speed of five men. You can move it from one room to 
another with ease. Simply insert plug into electric socket and this marvelous 
machine is ready to do a man-size jol)—^Jind do it efficiently. This electric portable 
spraver saves its cost over and over again on your own work. It will make mone} 
for you doing jobs for others. 

This outfit comes completely 
e<iuippcd, nothing else to buy. It 
includes the following equip¬ 
ment: GV full-liquid pressure 
type adjustable gun. Non- 
clogging nozzle. Fan and round 
spray tips. 10" spread. Va H.P., 

110 volt, 60 cycle AC motor. 

Air filter tank. Kellogg Air- 
Cooled Compressor, size 1% x 
1%, Connectors and 15 ft. hose, 
plug, cord and five spray jars. 

Price of complete outfit with gun.$24.50 

Price of outfit without motor... 19.50 

Price of spray gun only with five jars.....•• ••• ••;;•;. 

(This spray gun alone is val ued at 520.00)_ 



Kellogg Air-Cooled Compressors 
at less than half price I 

Nationallv known for their exceptionally high quality. We 
offer four different sizes at prices that represent the buying 
opportunitv of a lifetime. All Compressors turmshed with 
“V” pulleys. 


Size 

Maximum Pressure 

Speed 

Motor 

l»/4xl»/4 

7$ lbs. 

600 

Vi H.P. 

1x2% 

100 lbs. 

600 

Vi H.p. 

2x2 

125 lbs. 

600 

1/3 H.P. 

2 '/4 x2 

175 lbs. 

500 

1/3 H.P. 



HEAVY DUTY DRIIXS 

Heavy Duty %" Drill—110 Volt Universal Motor 
An unusual Bargain ! Regular price $22.50 

_ Our price |!ll55.05 

We Have No Catalog—Order From This Page 

Be sure to »tate shipping point if express or freight is not in^ your town. Enclwe 
4 lraft, cashier's check, post office money order or personal certified check. No. C.O.D. s. 



WELLWORTH TRADING CO. 

Ill West Lake Street, Chicago, 111. 


RC-2 


I enclose |. for ^'hich please send me the following by Express collect: 


Name ■ 
Address 
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The Tibrary Series carers accurately 

every branch af Radia^and thorauyhly^ tea 


Presented on this paxe are the new books of 
the RADIO CRA-FT LIBRARY—the most com¬ 
plete and^ authentic set of volumes treating indi¬ 
vidually, important divisions of radio. Each book 
has been desi|(ned to give radio men the oppor¬ 
tunity to specialize in one or more of the popular 
branches of the industry. The material contained 


in these books w'ill increase your knowledge; you 
wilt And them a real help in your work and they 
W'ill contribute to your money earning capacity. 
Read these books during your spare time at home. 

The authors of these books are well-known to 
everybody. Each one is an expert radio man; 
an authority on the subjea^each is thoroughly 


familiar with the field which he represents, 

-T-u:, -»- 


that 


This is perhaps the first real opportunity i 
you have ever had to build a radio library "of 
books that are authentic, right-up-to-the-minute 
and written so that they are easily digested and 
clearly understood. Mail coupon below for your 
books. 


TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 




















voO^ 


















Radio Set 
Analyzers 

And How To Use Them 

With FuM Initruetions end Oo 
leriptioni of Sot Analyzers, 
Tube Cheekert. Oieiilators. Etc. 

By L. VAN OER MEL 

Tills book explains thoroushly 
the operation of set analyzers, 
tube checkers, oscillators and 
other testing equipment. For 
every radio man this book is ex¬ 
tremely helpful. It covers every 
Phase of testing and Klves you 
valuable short cuts; completely 
Illustrated with photographs and 
diagrams to facilitate the use of 
modern testers. Recently reprinted. 


Book No. 2 

Modern Vacnan 
Tubes 

And How They Work 

With eempleto Toehnieal Data on 
All Standard and Many Special 
Tubes 

By ROBERT HERTZBERQ 

MODKRN V.\CnU.M TFIIES 
describes the fundamental elec¬ 
tron tlieory which Is the basis of 
ail vacuum tube operation, and 
goes progressively from the sim¬ 
plest tuo*element tubes right up 
to the latest pentmles und thyra- 
trons. It is written in clear, 
simple language and Is devoid of 
the mathematics which is usually 
so confusing. Valualilo reference 
charts and characteristic curves 
of standard and special tubes are 
to be found, also diagrams of 
sockets and Pin cannections. 


Book No. 3 

The Snperhsterodyno 
Book 

All About SuP«rhetorodyno» 

How They Work. How to Build 
and How to Sorvieo Thom 

By CLYDE FITCH 

There Is no more fascinating a 
subject in the targe array of radio 
circuits than the famous luper- 
heteroib'ne circuit. Whether you 
are a .‘Service Man or experiment- 
er. first-hand knowledge about the 
construction of superheterotlyne re¬ 
ceivers is very important. The 
book on SuPerhetero<lynes glees 
underlying principles of their con¬ 
struction. right from the very first 
set made. 


Book No. 4 

Modern Radio 
Hook-UpB 

Tho Best Radio Circuits 

A Comploto Compendium of tho 
Most Important Experimental 
and Cuitombuilt Receivers 

By R. 0. WASHBURNE 

It is fascinating to the experi¬ 
menter. or even to the up-to-date 
Service Man, to take a (ommercial 
set and to change it Into one us¬ 
ing a famous hookup that Is not 
found in any manufactured set. 
Many excellent circuits have nev¬ 
er been commercialized, but lim¬ 
ited only to home set builders. 
Thousands of these popular cir¬ 
cuits have been requested from 
time to time, and In this book 
we have included over 150 clr- 
culls. which include the famous 
Perldyne, Cash-ltox A.C.-D.C. 
8et and others. 


Book No. 5 

How to Become a 
Radio Service Man 

How to Cot Started and How to 
Mako Monoy in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men in 
radio to<lay u to become a first- 
grade Service Man. It is not as 
difflrult as one might believe, but 
it cannot be done in a few short 
months. Following very carefully 
the atlvlce of .Mr. Martin, whn 
has dealt with the problems of 
thousands of Service .Men. thl.i 
book deals very lurefully with the 
essential stage.; in the prepara¬ 
tion for qualifying as a Service 
Man. 


Book No. 6 

Bringing Electric Sets 
Up to Date 

With Pentodes. Multi-Mus. Dy¬ 
namic Spoakors—Completo In¬ 
formation How to Modernize 
A. C.. D. C. and Battery Oper¬ 
ated Recoivors 

By CLIFFORD E. DENTON 

In thU country there are over 
ten million tdectrlcally operated 
receivers that could be modern¬ 
ized—by- Placing in them new type 
tubes, new speaker equipment and 
other modern improvements. This 
business of improving old sets 
can go to the experimenters and 
Service Men If they will quickly 
/jimp into action. 


Book No. 7 

Radio Kiaka aad 
Wrinkles 

For Sorvico Mon and Experi¬ 
menters 

A Complete Compendium on tho 
Latest Radio Short-Cuts and 
Money-Savors 

By C. W. PALMER 

It often becomes necessary for 
experimenters und Service Men to 
call upon tlielr memory for some 
sliort cut or radio urlnkle that 
will solve a proiilem quickly. In 
business, "short tins" mean time 
and money saved, and to tho 8orv- 
he Man "lime saved" means 
money earned. 


Book No. 8 

Radio Qnestiofis 
and Ana wars 

A Selection of tho Most Impor¬ 
tant of 5.000 Questions Submit¬ 
ted by Radio Men During tho 
Course of One Year 

By R. D. WASHBURNE 

There have been collected a wide 
variety of questions which have 
come Into our editorial oBlces dur¬ 
ing the past two years, and only 
those whose answers would henellt 
the majority of men engaged In 
radio have been incorporated in 
this amazing question and an¬ 
swer book. tremendously long 
list of topics is treated. 


Antamobite Radio 
and Servicing 

A Complete Treatise on tho Sub- 
|oet Covering All Phasoo from 
instaiting to Servicing and 
Maintenance 

By LOUIS MARTIN 

Automobile radios are up and 
coming, and someone has to serv¬ 
ice them properly. It therefore 
behooves you to read this Im¬ 
mensely important new book on 
the art of .Vutomoblle Radio. The 
book is com-lse. und full of Illus¬ 
trations, photographs, diagrams 
and hookups. 

A few of the really interesting 
chapters: Introtiuctlon; Automo¬ 
tive Radio Installations: Comtilete 
Descriptions of Coinmerelal .\uto- 
motlre Receiver^; Servicing Auto¬ 
motive Receivers; The Ignition 
System; General Service rnn.slder- 
ailons; Effects of Temperature on 
Dower Supply; Conclusion. 


Book No. ID 

Home Recording and 
Alt About It 

A Complete Treatise on Insten- 
teneoui Recordings. Micro¬ 
phones. Recorders. Amplifiers. 
Commercial Machine*. Serv¬ 
icing, etc. 

By GEORGE J. SALiBA 

If there is one subject that 
is fascinating to every radio 
man. it is that of Home Re¬ 
cording. Of course, this volume 
is not all on "iHomo" record¬ 
ing, but the information con¬ 
tained therein is Iniimrtant to 
commercial radio men. studio 
operators, engineers and others 
interested in this phase of ra¬ 
dio. 

The art of recording and re¬ 
producing broadcast selections is 
ijecomlng more important every 
day to radio men. experiment¬ 
ers and Service Men. l^aulp- 
plng dance lialls, auditoriums, 
churches, restaurants and homes 
with public address systems and 
amp liners brings many extra 
dollars and often an excellent 
income. 


Book Ne. 11 

Point-to-Puint Resist* 
ance Measurements 

The Modern Method of Servic¬ 
ing Radio Receiver* 

By CLIFFORD E. DENTON 

Of the difficult Problems wlilch 
Service Men face today when 
repairing receivers, the greatest 
is that of replat Ing proper re- 

Vklue* in Mta. This iMk fa« 
cam«««v..n m ditlicuU when the vnlnm 
of retiitore mr« unknown: nnd mntiu- 
fncturnri of mnar •tnndnrd Mta do not 
DAM thu information on to S«rvico .Men. 
In lliu now book radio men will find tho 
inforinntioo needed to quickly iiUee ■ 
ot»et»tina condiiion. 
lltie book euia in holr the lime ueunlly 
-e<»|retl to ndjtiet the nvernae eel. 
iumcient ePnee hae been devoted to the 
pjemenUry prohleme and the theory of 
electricity ai it ia applied to reaiatance 
't»e»turemeiita au that the Service Mao 
will nave a comprehenaive idea na to how 
to overcome thia proUem. 
below yog wUl find a panUI lUt of tho 
cuntenta which will appear in thia saw 
book. 

INTRODUCTION. Advantaaaa of Ro- 
aiaianea Me.vaurcment Method of R«re. 

f**/ Radio Work; Baaic Prineiplea; 
.Metho<Ia of Reeiatnnce .Meaauremeiit; 
Heatatora m Radio Reeeivera and Am- 
idlo-rs: Point.to-Point Realataiiea. 
.Me:laiirementa in Typical Radio bet 
uainc t>hmmeter: Heaiatenee Menaiire. 
j^enla uainc Modern Tealer: Routine 
T«tin« where Circuit Dlacram ia Avail, 
able nnd where Reaatnneee are Known: 
Routine Teatine whiera r’ircuit Diniram 
la Not Av.iilahle and where Reeiatancee 
ye Unknown: the KeUtlon of Voltaee 
Tfwtinc Methodato Reaiatance Meaaure* 
toent; APPENDIX. Heaiatance Chert# 


ALL BOOKS J!’® radio-craft library arc all strictly up-to-date, and written by men who 

Jj®" *’*^**^ subjects. Tlie volumes are all ufUform size. fix9 inches, and contain on an average of 50 to 
CJNIFORIM ill® illuHtrailons. Each bwk is prlnieil on fine book paper and no expense has been spared to make it 
an outstandtrig value, for Its nlitorlal contents as well :is from the mechanical standpoint 


Big Discount 
to You 

In order to make it possible for everyone to buy these Iwoks. 
tlie fifty (.501 cent price has lieni made uniform for ail vol 
umes. You can buy these books separately, but you should 
take advantage of our siieelal otter: 

When FiTc (S) Rooke or More Are 
Ordered 

Deduct 20% from Your Remittance 

Simply fill in the coupen at left, and mail it to us together 
wiih your remittance. Checks, stamps or money orders 
accepted. 


Clip Coupon and Mail Today! 


GERN8BACK PUBLICATIONS. INC.. 96-98 Park Place. New York. N. Y. 

1 have circled below the numbers of books In the RADIO-CR.AFT LIBRARY, which you 
are to send me. and have deducted 29^^ for ordering five <51 books or more. 1 have included 
my remittance in full, at the price of 50c each, when less than five books are ordered. 


Tlie amount of my remittance Is.. 
Circle numbers wanted: 1 


....(Stamps, checks or money orders accepted.) 
* 5 7 8 9 10 11 


City 


. RC-28^ 


RADIO-CRAFT for FEBRUARY 


1934 


509 


































JAPANESE.ROSE BUSHES 


The Wonder of the World 

Japanese Rose Bushes bioom all the year round. Jusi 
tliinicof it. Six weeks after pUnttne the seed, the plants will 
be in full bloom. It in.ay not seem possible, but we posi¬ 
tively guarantee It to be eo. They wilt bloom every 
ten week*, Summer or Winter, and when three ye.ars old the 
bush w ill be a masn of rose*, bearing from five hundred to 
a thousand roses op each bush. The flowers arc in three shades 
—white, pink, and crimson. The plants will do well both in and 
out doors. We gu.arantee at least three bushes to grow from each 
packet oi seed. Prfco, XOc packet. 3 pkts. lor 25c postpaid. 

Chinets Fragrant Trea Farn Weather Plant 




Just Introduced: noted for 
It* rapid erowth. An eX- 
ceptionallr pretty orn». 
mental plant. Fohaitelarfch 
dark xreen. Ponno xrand 
|>yram|<tal bunhea about 
b feet h'Bh. Hrancheavery 
dcKirabte for decorative 
purponee, WTeeihe, etc. 
Seede ISC pkt.. 3 tor 4Qc. 


Chinese 


GROUND ALMONDS 

Amftzinoly Prolifio—Easily Brown From Seed 
TTbe Ground Almond ba* a flitror that ia MOST 
EXCELLENT, reflomhling the cocoanut. The 
meat is snow white, covered with a shell orakin 
ef br.5wn color. It grows close to the surface 
find anything from 200 to 300 Almonds may be 
cxpectod from ft eintle nut. There le no trouble whatever 
In ffrowins envwheraend In any kindof eoll. May be planted 
•ny time, and In eight or ten werke from time of ptaiiCinr 
you will have an ENORMOUS CROP of the MO^ DEl.r 
Clous ALUONUS YOU EVER TASTED. iSaede ISc Pkt. 

Cabbage 

Novelty from China 
aod ebouJO bo 
grown to cverF 
Karden. Heema to 
be a cross between 
Celery and O 09 Let. 
tuce. Flavor ia 
more mild than any 
Other cabbaee. Can b* aarvad 
fin tha tabla and eaten raw or 
cooked like cabbsee. apinacb or 
lettuce or made into salad. 

Grows very rapidly, easy to 
Cultivet*. You esn create quite aseo* 
sation by cultlrstina thie remarksbta 
novelty. Ssidi.fSc packih 3 pMt. lot 40c. 


NATURE'S WEATHER PROPHET 
liy myeterioue chanxre that Lake 
place.thIe remarkable plant accu* 
. ratcly forecaeta the weather 
I many boura In advance. Will 
grow anywhere all tha year 
^ around. An interciting houea 
plant. Beare large, fragrant, 
pink, butterfly ahape flowere. 
la, 16c packet. 3 for 40c. poatpald 






TheGreatWonderberry 

'A loacfeua 
berry that may 
■ be grown and 
ripened from 
aeed in any 
I poll or climate 
‘ In 3 me n tba, 

, Tha flavor I 9 
floe anil un. 

__ aurpaased for 

eating raw. cooked, canned or preserved 
In any form. The fruit ia blue.black in 
color, and tastee Hk* a luacioua, rich 
hlu'oerry. One busti will produce an 
•normoua amount of fruit, yielding great 
maMea of rtcb fruit all Summer and Eall. 



Paekat, tOe. 9 Pkts. for 29c, postpaid. 



-. a banana. Peoiiliar 

fdiKpe ai'l lu dritoioiifl flavor inak« it w«U 
worth your whue cultivatins. fleah ie 
deep and of exouiaita flavor. Very hi|h 
price* are obtained in choice eky uiarkcte, 
aa high «s a dolUr eometimee beriM d^ 
(uaared for oqo siacle epecimen, Seede 

ThsOrssI llaMlapAll^ D^im » Gnetful HflUMCI *0c. 3 akta, for a»a. 
JtoantM UmDreila r3tn1 Cenurtrton Plint 
Easily Grown From Soad Wintor or Summar 
Tha JaPoneeo Umbrella Palm la a eeml.aq^tlc plant. 

It i« eaeily grown from aeed either In a bowl of water of 
In very damp eoll. Probably the moet usual, aa well aa 
the moat intereating matbod. la tocuttivato the Plant In 
a bowl of jardiniere Ailed with water, with or three 
Inehea of good garden aoll at the bottom. The eeedS 
Soon commence to germinate, and the plant shoota up 
atema two to three feet high and rapidly aaaujnes a most 
pretty paim-tllie appearance, aa ahown in the engraving, 

Th» tope of the atema are aurtpoupted by a wborl of um¬ 
brella.ahaped leavea. of a waxy appearanc*. Wa will 
Send a package of thia aeed. with full laatructlone for 
Sultura. for only iSa 9 * thra* pockata for 40c poatpald. 

Perfume CACTUS FROM SEED 




Blank Cartridge Pistol 


TREE OF HEAVEN 

Tliii iplandid orna¬ 
mental tree la a 
nattva of China, 
and ia ealled tha 
Tree of Heaven, on 
account of itaarcat 
beauty. \ try 
hardy, tnrtvea m 
any toil, no matter 
bow poor, and 
Krowa from 6to 10 
feat biih from 
aeed the hrat aum* 
' oi«r. The leavea 
ara from 6 tod faat in any length, civinc 
ft a grand appaaraaca. Nothioi outa.de 
lha tropica ean rteal it for lawn decora* 
lion. Larca Panidca of bloom, followed 
In aaaeon by great cluetera of colored 
aaed poda. make tba tree a continual 
cbiDgof beauty, fackit, 15c; 3 packili 4gc 



SCMARKABLE FIREFLY PUNT Blooms filNiflhl 

Fllla th« Atmosphar* with Fragrant Aroma 
One of the moat rapid growln,r vines known. Under favor¬ 
able conditions thia vine bns been known to grow OVER 26 
feet IN A SINULE WEEK. In a very abort apace of time 
Iti.OcedJthe Vine haut elimbed to a great height, and is covered 
with IMMENSE FLOWERS, from 6 to 7 Inrl^s In diameter. 
It la. Indeed, a gre.xt novelty, for, unlike other plant*, the 
flowere OPEN IN THE EVEfllNfl, and remain open until 
about noon the following day. In dull weather th^ will re. 
main open all day. It is a most INTERESTING SIGHT to 
watch the opening and closing of the flowers aa the elouda 
appear arid disperse. Aa the flowers open they give forth 
the moat DELICiliTEUL AROMA and the whole atmosphere 
■round la full of scented fragrance. It la always the object 
of favorable comment, and much curiosity la aroused by peo- 
pie passing at night time as to the cause ef the Charming 
Vom^ frequently stopping In an enTeavor to aatlafy thelr...curtoaiUF« PRICK- 
CCNT4 Psekat. two p«ckaU fof 29 CENTS, POSTPAID. JOHNSON SMITH A CO. 

Shoo Fly Plant 

A rery remarkable Bot¬ 
anical eufioaity you should 
have. Thoueli Quito odor¬ 
less it is said flies will not 
remainma room where Itls 
grown. Bean very proity 

- bloswms: blooms aumnisr 

and winter. Grows rapidly from s-ed 
SSCOS 150 Pkt.: 3 tor 40c. postpaid. 

Banana Musk Melon 


REVOLVER STYLE 


MADE 
IN 3 
SIZES 

^Thrce new nov,’out 

25c, 50C and $1,00. We i 
made and effective. Mod- 
elleil on pattern of latest 
tyi>e of Revolver. Appear¬ 
ance alone enouRh to scare a burglar. Takes 22 Cal. 
lllank CartridjffS obtainable everywhere. Great , 
protection aKainat burglars, tramps, do^.s. Have it * 
fyinir nround without the danirer attached to other 
revolvers. Fine for 4th July. New Years, for staire 
work, start inp pis^tol, etc. SMALL SIZE 4 in, long; 

25c MEDiUM^SIZE 5 In. long 50c. LARGE SIZE 
6in long St. 00 . BLANK CARTRIDGES 50c p»r __ 

too. HOLSTER (Cowboy kypa) 50c. Shipped by Express only,, 
not prapaid. 710page catalog of othtr pxstoU, sportiy^g goods, etc. lOe 

BOYS! THROW YOUR VOICE 

A Into n trunk, under the bed or 
anywhere. Lots of fun fooling 
teacher, poUceman or frienila. 

^THE VENTRILO 

a little instrument, fits in 
the mouth out of eip;ht, used 
with above for Bird Calls, etc. 

Anyone can use it. Never 
faiU. A IG-page course on 
Ventriloquism together with the 
Vent rilo* All tor 10c postpaid, _ 

PLAY~>IAN0 IN ONE HOUR 

With thU new VAMPING BOARD. 
No teacher needed, fiurprtelncly slmhle. 
Place the VamutaK Board upright over 
the Plano keys, and vamp away to 
thousands of songs, ballads, waltzes, fox 
trots, rag time. etc. No knowledge of music required. After 
using It a lew times, the Board may be dispensed with ea- 
ttrely. Price ISc postpaid. 





MAKE YOUR OWN 

RADIO RECEIVING SET 

E&ioy tbs c«io- 
earta, baseball 
game*, market re¬ 
port#, latvBt oewe. 
etc. Thia copy¬ 
righted book 
"E FFICIENT 
RADIO SETS'* 
•bows how to maka 
and oporikta inei- 
pemive Radio Beta, the materinie for wkieh coa ba 
purehaird for a mere trifle. AW telU how to build s 
ahort-wave Receiver for brinaine in foreten atntiona, 
poUca caili, ehip, at eca. etc. ONLY 15c. aoatp*iJ. 

SILENT DEFENDER 

Used by po¬ 
lice oiYlcers. de¬ 
tectives, sheriffs, 
night watch- 
nien and others 
as a means ol 
eeIf-prou*ctlon. 
Very effective. 
Easily ills tJio 
_ hand, the lin¬ 

gers being grasped In the four holes. Very 
Useful III au emergency. Matfe of aluml- 
Dtim they arc very light, weighing Jess 
than 2 ounces. Handy pocket size 
always ready for Instant use. PRICE 
2Sc aach, 2 lor 45c pottpald._ 

BIG ENTERTAINER 






loP JokesiandfRlddlcs. 34 Magic Trlcksl 
64 rarlor Games. 73 Toasts. 15 Tricks 
with Carda. 50 Moncy-maklnK Secrets. 10 
Funny Keitdlngs. 3 Monologues. 21 Puzzles 
and Problems. 5 Comic Recitations. Cut¬ 
outs for Checkers and Chess. Dominoes, 
Fox and Geese, 9 Men Morris. Siranisn 
Prison Puzzle, Game of Anagrams, etc. 
All tor 15c pottpald- __ 

WONDERFUL X-RAY TUBE 

y. _a A wonderful little instru- 

nient producing optical 
I Illusions both surprising 
and startling. With It 
• you Can see what Is 
apparently the tiones of 
your fingers, the lead In a lend p<*ncll. tlie 
Interior opening In a pli>e stem, and many 
othersimtlarllliislons. PricalOc, 3 for25c. 



Novelty French Photo Ring 

Hero U a very great novelty 
In Klncs. that Is selling in 
thousands. It Is a nicely 
made ring, finished In Imita¬ 
tion platinum, and set with 
a large imitation diamond. 

It looks Just like an ordi¬ 
nary ring, but In the shank 
of the ring Is a small micro¬ 
scopic picture almost Invist- t 
hie to the naked eye. yet is 
magnlfled to an almost in¬ 
credible degree and w ith as¬ 
tonishing clearness. Tliere if 
sortment of pictures that should i 
i^ome are pictures of battling Ktri beauties, 
pretty French Actresses, etc., others are views 
of places of Interest in France. Panama Canal and elsewhere; 
others show the Lird's Prayer In type, every word of which 
can be read by persons wUh normal eyesight. They are Inter¬ 
esting without being in atu' way objectionable. PRICE 25Ci 3 
for 65<. Of 32.25 per doz. postpaid. J7Cpage Catalog 10c. 

TELL YOUR OWN FORTUNE Learn to Hypnotize SNYEZI NG YOWD YR 


I tastes. 


ITCHING Powder 

Thi* 1* uiotbar rood pr**“ 
t1c«l Jokal the Intan*# dia- 
eomfltaraof Four aicUnia ^ 
0 varyon«:but tbamjalvo* U 
thorourhly •”Joy*hla- Au 
tb*t la necaaaarr to sti^ w* 
ball roUlnr U to dapoait ■ Ht- 

tJ# of the 

son’* b»na fod to* 

- can b« rallad u^n to do tb* 
r«ct. Tha ra«u!t Is ■ viroroo* ocif tch. th*" 

ANARCHIST BOMBS 

' Ona o/ tb«aa rl*a> vtsl# 

flroppad In * room full of 
paoolo will cauaa nior# ooa* 
ataroatiQH than * Umburrar 
cheeaa. Tha amell antlrolF 
dUaoDeara In a abort ttmo. 
IOC. par BoXf 3 Uoxa* 
for 25C.* 75c Par dox. 
Boxaa, nr 97.50 '-par 
■rot* Boxaa. Sblppod 
by EspreM. Not Prepaid. 




With the #<‘1 of thUdream 
book and fortuna • teller. 
Tii« key to your future. 
W ill you b# lucky in lova? 
Bucceanful inbusineaiT Will 
youbawenULyt Complete 
with dictionary of dreama 
witb deocripiiona and cor¬ 
rect interpretatioriB. witb 
lucky numbers, fortunsta 
davc. oracles. divin:ttion. 

P«lmi«lry.atg. PricalOc 
oostpatrf. 


___i>ok t 

how. tsplair... 
about Hypnotism, 
how to hypnotize, 
how to produce 
sleap. how to a- 
wakan a aubjoct. 
medical hypnot. 
lain, hypnotism in 
diseonc: , how lo 

hypnotizo •mmals._ 

"T chapters. ONLY tOc ppd 


Plant 


t nlabt.civln* forth 
the moot delight¬ 
ful oconted Ira- 

_ (ranee for Quito 

■*' ' ’ —a distance. Cauiiea 

anneb coramont.** For houaeof g^den. 



Very curious, odd 
lookmir. atronxe spe¬ 
cies of plants: will 
thrive ■nvwhere with 
littlaor Qocore. Flow, 
ers are of asqui-ilta 
oeauty and delisht- 
fully fri»«riuit. lo 
will be Rstonished i 
oks of th 


PISTOL CIGARETTE CASE 

It looks like a deadly wcar>on. but It Is merely a 
Dovel Cigarette Caitc. This clever contrivance 
has proved 1 tael I better than the real thing IQ 
many an awkward encounter. Great fuo 
"fltiCKlng iiP“ your rrleods. They squlrtn 
and protest It might be loaded. Pull the 
trigger and the slide fllea 
open dticlofllng tbe ciga¬ 
rettes, Well made, light 
and compact. Weight 
Only bounces. 



anuen V. • — —*■"" r' -th« O'lt* looKs Ol th« 

Also Coctl just sproutlfUf. Psekat. lO eonta, 

■tt^ofromlt. aKaD».10opkt..3l*r2»c. J^T^ro eackat* for 25 canto, oosiosid. 


the ^‘ld_ lookij^ 

frim Itr aainV.ldo pkt.r 

; GIGANTIC cJiHEA BUTTER BEANS 

^ THE NEW edible VEGETABLE WONDER 

Grows to an astonishinc siz«. the Beans measuring 
from 3 to 6 feet Ions, and weichinfr any think from 
10 to 16 lbs. and even more. Oo* Bean la eufflefent 
for • family for several meale. Very palatable and 
rich io nutritious materials. The delicate Buttery 
Flavor la much apDreciated. The Vines ar« aosily 
crowo. very profilTc. and a moat walcome and val- 
uablo adjunct to your xorden. Try them: you will 
rtnd them tbe moat daUclous veealabie yeo have 
•var taatad. Imported direct. LTnobtalnalOe else¬ 
where. Sample t'Zckake of Seeds with full direc¬ 
tions for cultivating and cookinx. 25c. pestpald. 




PRICE 

POSTPAID 


25c 



Fcmitc 


Kudzu Vine 



Moat rapid growing 
f vine known. Will grow 
20 feet Id one week. 

Luxuriant folluge, 
lovely purple 
flowers, very fra- 
; grant. Nothing 
I (o equal It for 
I'lhade purposesand 
» quick growth. 

a««aa Ibc packet. 3 ler 40«. 

Addreoa's/f Ordwe tm JOHNSON SMITH A CO., Dept. 946,. RACINE.’.WIS 


Yard Long Bean 



Froduces rnormous 
crop of lone, ■lea¬ 
der. round podi. of 
eseeUent quality 


to 5 f««i in Icnctb. 
Very Under and 
fins Savor. Tha 
vines ora rsmpSnl 
Crowers: an inter- 
eatint. curioaity. 
Seeds 15c Pkt.- 
3 far 40« 


to dee rihs a eompUts and 
Mnfinuous circle. Hold it 
over a man's hand and w,iroIi 
it move back and forth like a 
pendulum. We hiiv# mnd# 
Innumersble tesla, an.l while 
»»# ha% e never been able to 
fiauTs out bow it's done, wt 
bava never seen it fail. Msnv 
bo vet and interesting eitwri- 

inents may be performed witb 
h. Try it for testiAX thssezof animal*, eat*, dots, rabbits, but terfliee.etcdJold at 
• Pstsatscc Ustsrin Furop*. PRICE lOC, 3 for 2SC. 7Sc per dot. p-p. 



Tiaee a very smull smouot of 
sh)B powder on Ibe bock ol your 
hand and blow it into the sir, 
and watch them encesa without 
knowinC tbs reason why. It is 
most amstinc to bear their re¬ 
mark*. as they never auipect 
I the real source, but tltink they 
' hava csuclit It one (tom an- 
otlier. uetween liie lanikins 
and sneerinc you yourself will 
be bsvinc lbs time of your Hfe. 
For jxjrt.'ei, pofifiraf mr.r.'ny*, 
cor rid.«. or any place at all 
where there le a Catherine of 
pcuple. ft te the vrealeif te*e ouf. 
PRICE IOC. 3 for 2Se. 75c per doien. Shipped by 
Eap-ass. Not Prepaid. 

COMICAL 

MOTTO RINGS 

Loti of haritilese fun end 
amuaement wearlni thces 
rinse. .Mude in ulatinoid 
finiah (to reeenible pleti- 
Duml, witb wordinC on 
cnariirl-iid. os illustretfd. 
Pries 25c. ae. Poaipeid. 

GoocTLuck 
RING 

Very ntrikink. quaint 
and uncommon. Oxidiz¬ 
ed ^nmetal flnlah: skull 
snd croHntioR<-s deeiim: 
two brilliant fl a s h I n R 
imitation ruble.< or em¬ 
erald:* sparkle out of I ho 
eyes. Said lofarlnK k'ood 
lurk to the wearer. 

_ PRICE 2 5< Postpaid 

FORTUNE TELLING BY CARDS 

Die,-, iliiniinoea. cryetnl, 
card. Oi IT.rent meihodr^' 
coniuletc information. 



tnl. etc. Tells meaninw of everr 
dr* explained. Cramme«l full with 
. PRICE lOc Dostoaid. 


ADDRESS ORDERS FOR GOODS ON THIS PAGE TiT 

JOHNSON SMITH & CO. 



RACINE. WIS. 


DEPT. 946 

Our cemplat* Catalog «*nt on roeelpt of 10c.. or th* Do Luxa Cloth Bound EdRIon 
forBSc. Bl«*r arid belt ef than •v*r. Only booh of »ta bind In oxUlPne*. Noarly 
BOO P*aE*» of pII th* latesi tricks In macic. th* newest rtoveftioa. puzzi**, camoa. 
aportlnB Booda. rubber stamps, uruisust artd lnt*p*stins books. curiosNI** In s*«<ts 
•nd plants, otc., unprocurobl* oisewbor*. R*mlt by Coin. Money Order. CJlOCk OF 
boused $.• Conedian and FerelCn itamP* lor oil artlciea hated above. 
























































HERE IS A GROUP — • ^ — 

OF FINE QUALITY RADIO V A W ¥J gf 
PARISTHAri5Wfs’’.. ^ 


Mershon Triple 10 Mfd. 
Electrolytic Condenser 

A eenuine Mer- 
Bhon i:ie(tn>lytic 
fonUenscr nt tJils 
low (irke for the 
fir^f tiiiie. 

Contains three 
10 nifd. condens¬ 
ers ill one Used 
as a reiitacemeni 
in many different 
receivers. 

l*mven design. 
Puncture . Droof, 
constant capacity 
are tiie featurca 
wiilcii distinguish 
this condenser from others. 

Positive lermlnai leads are iimugiit 
out to hoits on lop of liie condenser. 
Ncgtitive is grounded to 
the container. 

Trice . 



$1.25 


POWERTONE SENDING KEY 



This popuiar design is widely ti.^ed a^ a low power transralttin^ 
practice key. 

. “ maliocany tlnlshvd li;i.<e. I he key l» well-halanrcd and fulb* 

.iiljusl.ii>l«- for clearance and tension. I'ontacls arc designed for heavy senlce. 
' <onmieri lal key at ilie anialeur's price, lusc dimensions 5 ‘ 


and 2% inches wide. 
Trice . 


5‘i niolies long 

.79c 


Fast .06-.06 
Condenser 



A higit grade by-pass condenser 
made by one of the foremost 
conilenser manufai turers in tlie 
country. rontains two Oii 
condensers in one can. Separate 
terminals are lirougiii out for 
the coriiiimn contiecUnn and 
both nosilLre. Can is !v>t 
grounded. g o 

ITire . I^C 



60,000 ohm 
Ward Leo¬ 
nard Vitrohn 
Resistor 

.\ high grade well 
known heavy duty 
resistor. Willdis- 
•s ill ate 2 .’i watts 
coninuou*l.v*. Total 
resistance is (iO.- 
<M)0 olinis tapped 
at 15l)0. t 'ornc.s 
completely 
mounted on a 
liakelite strip to 
ease installat ion. 
itakellte strip 
Iiiea.sures 4 inches 
in length .nnd l^t 
inch wide. I Qm 
T rice ■ 


4 Prong Bake- 
lite Socket 



We bniiglit a great utian- 
tlty of tliesc sockets liefnrc 
the price rise. Here 1 .^ 
your cliance to stock up. 
They will go fast at this 
low price—send in your 
order now. PUotplior- 
bronze contacts assure 
permanent connection 
Trice . 


CROSLEY POWER 
TRANSFORMERS 

Const ructed 
of the finest 
ni a t e r i a 1 .'t. 

Large over 
sized con -1 
struct ion in -1 
sures freedom! 
from heating. 

-Masi-ire core 
and oversized 
coil lirovldes 
long trouble 
tree life ^ 

I!. H model supplies the following 
voltages. 

I'/s volts for 4-226; 24 volts at 2 
amps, for 1-227; 5 volts at '/i amp, for 
I-171 A: Wmdinq tor Raytheon Type 
B.H. tube; 250-250 High voltage; 
Primary ||0 volts A.C. 60 C I nn 
cycle. Price . v I -UU 



CROSLEY DOUBLE 
CHOKE 

A unit consisting 
of two ehokrs 
which ran easily 
he -ce para ted. 

Kach eiioke Is 
rated at 3lt hen¬ 
ries at 6(1 mills. 

.^ttirdlly eoii- 
.<1 ructed and wlU 
handle an over- 
Inad of l!i%. 

Ttdly shielded in 
at! utiraelive tdack 
enameled ran. 

-M eii sii rement s 
Ins. long, 
ins. high, and 
2^^ Inches wide. 

K li choke loiitains separate tenninals. 

ITae . 69c 



R.C.A. VICTOR 
HAND MIKE 

Provides true toned 
reproduction of 
music and voice. 
Ideal for use In 
home rec¬ 
ording sys- 
lem.s. and 
a- it home 
h ro ad< a^t 
Ing .Hike. 

W' I d e I y 
tt e d 1 n 
a mate u i ^ 
iKtrtable public ad 
dress system s. 
d P e .s s systems. 
^.>atl.v linished In 
brown gun metal 
enamel — complete 
vvlih 5 foot cord. 

p?“;. $1-25 


FARRAND 
INDUCTOR DYNAMIC 
SPEAKERS-S" MODEL 

The Ideal short 
W.ire receiver slieak- 
er; eliminates htim 
and line noi.se; 
draws les.s ruiTent: 
absolutely genuine 
Karrand; Tomhuct 
ill size; bring.s in 
the very weak slioit 
wave *iutlou/', 

1*0 not confu.se 
thi.s model witli the 
Various similar 
types on the market 
^ posing as Tiiiratids. 

This IS the true Farrand Inductor !>ynatuic It 
adaption to .'<hoft Wave llidio lli‘cei»ers has 
proven a popul.ar step. The mo>t Inaudihie t i- 
tion.s are hrought In with rctiiarkaiile deamesii 
vvlthoiit tlie l•usloma^J■ noise ami hmii of regular 
(Ivnaitiic .>ipeaker.i. Mas two magnets itaraUt.'! to 
ea.h other with a I racket plm e.l between them 
to Ijuilltate Iiinimtlrtg. Overall 9'' mOdcL 
Tlease state power t jbe when ordering. 

Price .7. 



12 " MODEL 


The Genuine Farrand 
Inductor For The First 
Time At This Low Price 

These moilel.s are not 
to be ronfuied with the 
variou.s types now on the 
market and lalieted F.ir- 
rand IndutMOrs. Tlies© 
iimdtd.< are all factory 
built and not just put 
lokeUier haphazardly 

Tlie 12 Inch models 
have two magnets .stand¬ 
ing upright, -with a 
bracket on the bottom to 

case mounting. Iiinien- _ 

sions of the 12 inch model: 12 inches high and 
6 4 Indies deep. 

<I2" Model) 

Our Trice . 



$4.95 


GENUINE 



Re CeAe 

MAGNETIC 

CHASSIS 


This ciifissi.s K the fdi-niical 
One iispd in the It C A. 
lOOB Speakers wliicli list for 
Q as hiffii a# ^SJv.OO. Note 

huill-ii) output I ruii.sfoi inor 
which permits ( of * r»0 
” volts without flistortioii. rat* 
tliiiff or blasting:. (ienorous nversizeii magiiet. 
Tin- thick annature is aeouiatelv’ centered, the 
sturdy Hilda I frame is lined with a [.peoial self- 
l>utfiinc Kihric, iniprovincr aouistic pn»p- 

erties of thi« soii.«atioiia) speaker. Note tlie cor- 
nufatiHi >inrfare nf the rotn-. .ni <>.xcliisive feature— 
enh;tnc»s perfi-ctioiml lopritdnciion finalities coii- 
snJerahly; nto.-st coinpactly made; 9" outside di- 
ani«-ti‘i'. 4V._." deep overall. ^ 

l-nee. . $2.50 


Replacement 

Unit 

Tlie genuine replacement 
unit mechanism for rlic H 
C. A. lOiiA. luOll. and 162 
sneaker cha.fsis. ThI.* unit 
Is cotiipleie in eveiy detail 
e.vreiil that It is fund.lieil 

less the magnet. Guaran¬ 
teed to tie in perfect miidl 
lion. Tan also he used for 
replacement purposes on any 
Other type speaker. 

Otir Price ... .95c 

With Magnet .$1.25 



BALDOR 

Television 

A Silent synchron¬ 
ous motor Used in 
the Jenkins Tele¬ 
vision receivers. 

All genuine hraiid 
new Italdor Motors. 

SPECI FICATIONS 

Type M 2 C R 
U. T. l/ir. 

U. T .M.—17U6 
Volts~-ll6 voll.s 
.I.C.. 60 cycle 
Am|i.—1,0 
Th.—1 

dtand.ird shaft .'i* 

8 Inches. W idth 1 ‘ 

Trice . 



iiu'tipv long. Overall height 

. $6.95 


Handy 
Kit of 

50 

R.M.A. 
Color 
Coded 
Resistors 

^2-H- 

1-Watt 

A romiilete assortment of resistors whieli will 
prove liivaliiiihle to Itie service bench. Their long 
tinneil leads and small .size Pennll easy in.sertlon 
or ri-iilacemeot. \ i-fMiipact kit and easy to carry 
Olid valiie.s ran he t '.talned by ronnertlng two or 
niori* v.iluc' In scries or parallel. color 

l odcil tor ea-y idem Itii ation. 

FREE—W‘ilh each assurtiiieiit of 50 resistors a 
tnaiintiil liakrlite ra>c—a soiirenir of the Chicago 
Century of Progress Exposition. Size of box; 6 ^ 
X 3’^, X inches. 

Price . $2.95 



All orders are F. O. B. Now York, and 
subject to prior sale. Terms: A deposit 
of 20% is required with evepr order. Bal¬ 
ance may he paid on delivery. De<]uct 
2% if full amount is sent with order. 

DO NOT SEND FOR CATALOG 
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RTC^s Big February SPECIALS 


Every month we list on this page a 
few STAR^ items which are not listed 
in our catalog. These are all specials 
on which the quantities on hand are 
not sufficient to catalog them. Once 
sold out, no more can be had. ORDER 
NOW—TODAY. 



No One in Radio 
Underselis Us! 


STOP SHOPPING —the lowest prices 
are right on this page. No one under¬ 
sells us. We meet any price on any 
new merchandise. Order direct from 
this page and save money. 100% satis¬ 
faction on every transaction. Take ad¬ 
vantage today of these special offers. 



Colonial Remote Control Attachment 

COMPLETE . • • NOTHING ELSE TO BUY 

Imaeina the conven* 
ience of just sittitis 
back in an easy chair 
or lyiQR in bed and 
merely tiy pressiiuz a 
perira of but tons, start¬ 
ing the radio located 
in ft lar off room or 
liidilcn ftway in tho 
ba«ettieQt. Not only 
thftt. but selecting one 
of ten Stations from u 
remote imint. If this 
is the luftchiue aCc, it 
in also the age of convenience. The 
remote control is a machine designed 
to tune your radio automat ieally. Why 
not take advantage of it. es|>eeiolly 
when it is priced more than 300% 
below its original list value. 

This remote control outfit wa.s used 

on one of the Colonial Itemor^* Control , . . . • 

receivers which sold for more than S300.00; yet you or anyone at all liamly with tools ran attach 
it to your own radiow You can then hide the radio either in the eliwct. baseinent, or some other 
out-of-the-way Place and exteml wires to any nuiii|>er of speakers strategically loi-ut*<l in 
various parts of wnr apartment. Imagine the surtirise of your friends or guots at dinner or 
at special gatherings, when. l»y merely pressing a huttoii the ro<iin is grxduatly fi«Mide<l with 
beautiful music or other entertaining programs, liy the hidden sucakera. Aaidu from being a 
novel idea it b ftUo a very practical one. 

RADIO SERVICE MAN and CUSTOM SET BUILDER— 

HERE IS YOUR OPPORTUNITY 

You need but mention the wonb "remote control" to your ciutomer and immediately .vou 
command hb entire interest and attention. You .ire able to do thb l>eeaui<e the i<lea to him. 
is new and bceauae it itnniediately Im he?* expensive eiiufiimcof;;_' 

him that you can construe! or ADAPT HiS RECEIVER FOR REMOTE CONTROL 
OPERATION for only a few dollars more, his interest will imwl certainly materialize into an 
orfler. We need not give YOU any more talking isdnts on thb subject IjCcause you probably 
can muster up more than wc. 

EXTREMELY SIMPLE TO OPERATE 

The outfit cOmPriecp two smalt motor* fone for turning I he funinp rondmeer and the Other for turrdftE the 
volume eontrol). * lO-tmeitiun commut«lor ewiirh for wlreimir 10 din.Trni »ti,«ion*. » elep-down tri.Mformcr 
for enerKi*im^ t he motor* and n 13 button control Imanl (10 button* for t I.e 10 etat wu*. I wo but ton* for incre»*iiiE 
or decrcBstni; the volume and one button for »Uent tuning}. A pilot hi)»l in Ihie control board indicate* when 
the receiver i* opcrAiin*. . . ^ . . . . i .u . . 

If the *haft* of the tunlnc condenser *nd volume control of your present receiver can b* cslctidcl *o thi.f the 
commutator *wit«h acciion and one of the motor «e«rp e»n he »lippe<l over the funini; eondciiecr M^t and t^ 
other motor gear on the volunic control ehaft then you enn eaetly adapt thi* outfit to your receiver DI KEvTl.Y. 
without any further chance*. With »<ime eet* U may be neee**;iry tn remove the volume control entirely trom 
the cha*ei8 and mount it (Htcetiy on the re.sr of the volume ronirol motor. Custom eel buildere need have no 
hendsehe* nbout itii* remote control, inasmuch •■»* the* cun dr*i<n tiie lihysiral layouts of iheir set* to eonforru 
with thi* oquipment. The illuetfation dearly sbowe all component part* of thi* complete remote control system. 
£hippin« weicht 18 lb*. 

No. 1789 Colonial Complete Remote Control Outfit C 

YOUR PRICE. Only. 


*THE^ * *NEW DEPENDABLE** 

Sold Either Wired or in Kit Form 

Flere indeed is Tour ouportunity to build one of 
tlie finest tube checkers ever designed—an Instrument 
wlileli Is MllDEllN in every sensv of tlic word. Will 
lest all the latest type tubes, including those with 
7 .\ND 8 PltO.XGS—1)1 liECTLV—without the use 
of a single adapter! 

Tlie ' NEW DEI'ENDABI.E. ’ despite its high de¬ 
gree of accuracy, is extremely simple to operate. Both 
plates of the 80—82—83 and other reitifler tubes are 
readily tested without the Uso ot a ' sceoiid plate" 
button. 

The instrument employs a Ii]gh-gra<]e. D'Alt- 
SONVAL TYI'lii. MoVl.NG-CtilL AlKTElt. insuring 
thereby extreme aceiiraiy. This in.stiumeut will 
cheek more tiiaii 120 (fiitcrcnt tubes and even those 
wlilch have not as yet been pl.'iixd on the market. 

The tube tester is amply gnanled iigainst tube 
"shorts." which condition is iniHcated by the flash¬ 
ing of a small pilot light. All component parts are , . , .. 

mountcil on « beautifully etched panel and the entire Instrument In a sttydiiy 

eondiucted. leat here tie covered, carrying case. For operation on 105-12o volts. 50 60 
cycles. A.C. This instrument Is available either in kll form or completely wired and 
tested, ready to use. l^hlpping weight 9 lbs. 

NO. 303 "New Dependable” Tube Tester, NO. 303 A "New Dependable” Tube Tester 
completely wired and 
tested. 

YOUR PRICE.,,... 



$ 18 ^® 


in kit form. 

YOUR PRICE— 


$14-76 


NEW NEW NEW 

Service Men’s Wire Wound 

★ Fixed Resistor Kit 

Only too Kits Lett 

iKioiitto 
✓ WOUNTinO 

ih> • 



JUST OFF THE PRESS f 

andit^sFKEEl 


iRAipiOJ 


, i 


S««0lMt*8 


NEW 1934 Edition 

108 Pages— 
loo Hook-nps 
1500 Illustrations 

NOT JUST ANOTHER CATALOG 


ofhiT rvBistor*. boih in ronstrurtion. »crur*ey iind 
nukinrBinBncc of f:iltbr»t*oii. Thrs* r*#i*ior* »f* 
L. Btr^irst M-tiM, of I he word. A he.ivy *fe.*l I’overln* 
mistiincu rlement proiMts it indehnUely and 
prulon** it* lif*. .1 r»*i*<or of thit lvr»« may 6* used o»rr gad otft 
from trt to set irtiXout tn.ino 't# rg/i>'rolioa or •r'^rinv out. 

Thr kit ««a>i*lt of ti fe*i*l«r». only four of whi. h *r* dvipticMted. In 
oihrr word* lh*r* i*t« ,~of-s iXow tO difrTmt roluot. If these unit* wcf* 
bouRlil individually, they wnuld cost more Ilian , 

COifTE\TS The kit coriiain* on* e»«h of Ih* fullowin* values, 
20 ohms C'T.. 40 C T.. «0 C.-^.W ohm*. 100. l.M) aw. 400. tiOa 
1250. 1500. 2000. 2600 and 3000; nnd two each of the lullow mK. 200 
ohm*. 500. 740 nnd 1000. ... . ^ ^ 

No. "Mu-KIt” s Wound Fixed $2.77 

Resistor. YOUR PRICE _ 


A Real Microphone 
at the Price of a Toy 

Here is Uie 

largest value . ^JiW> ^ 

ever ofTereti in 
a cotniiiercial 
type micro¬ 
phone! All uii- 
iistially large 
t w o-b n 11 o II 
microphone, 
rugge<lly coii- 
atnicted a ii il 
designed especially for broad east pur¬ 
poses. J'rrqttetiry rouge SO to orer 6,000 
cyrle.-i — ade«|iiate for all spcceh and 
iriusic reproduction. E\CELLKi<T 
FOR PUBLIC ADDRESS WORK 
S'retcheil cushioned dinphragni 
of dtirulium with pure gold center 
eoiitjiets on buttons and diaphragm. 
Standard 200 olinis per button Finished 
In beautiful polished chrome. Net weight 
1% lbs. Ship weight 2% lbs. 

No. ”F** 2 Button Mike S>1*96 
YOUR PRICE.. ^ 



new REAORITE MODEL 710 ANALYZER 

TESTS LATEST TYPE * AND 7 PRONG TUBES 


'ipiic'ify of d**iiii: tsV accuracy o(’meamirementsT (4> ru.;Eedne«B of ilie complete unit. It is n«^li** 
>a!bl6 of Baything frotn old brnnery iDodtU to the •creen-gria. PC&todc. And ixiulu-i^“ 


Every tiliie a dcw nlitniti of <iiir 

radio and shout wavk 
treatise romcH off the prfcjix ii, ia 

an event- Thin c<»tii|i1eiply reviaccl 
and enlarged 11134 etlitiuii rontninn 
108 solid p:igea of useful radio tnfnr- 
mation, iIuKfra ms, illusttatioa-^, radio 

_ kinks ami real live radio iiicrpliafidisr. 

It contains more valuable radio information—more real live "meat’ 
—than many textbooks on I he subjeet. A.s usual Pfiusiilcnthlv 
hikt been devoted to the beginner in radio. PARTIAL LIST OF 
CONTENTS. Chanter Two of "Fundamental Prineibirs of Hmlio 
lor the Iteginner"—The New Tubes. I low to Miiki' Money with 
Public -XddreAs Systenw, Mow to Install and Maintain Them—How 
to Revamp Six-Voll Battery Seta to l^se Tw o-Volt Tulies. H» w to 
Build the "H T" Beginner's Tranamitter. How to Buihf the Fatn.piia 
Twinplex Short Wave Reeetver. A Most Modern and C«,niiilct« 
Tube Chart Including Socket Connection.«* for all Tulies, ei-c. 


WRITE TO-DAY 


Encloae 4c for poBtege--Trea 
Bent by return mail. 


nine meter scales available . . . i, 

Thi* new Rendrll* p^eriskin fnstrument embodies feature* will, h have alwB)S heen desired in any ill*lrutn*nt built lor *ervir* 
work: (IMow eo*t; <2) * 1111 ^ 

to add that the kit is enpabl 

**^'i«M*Model 710" is an extremely com{>a«t device. The out¬ 
side dlmenelon* of the eurtyinz c**« are only lOM by 7M by SJt 
tnche*. The*nidy»«r contninsa 1>.C. volUn.-ter. an A-C. voltmeter 
and n tnilliainmeler. The 1).C. v.Jtmeler lia* four ranee*; 0 to 
10- 0 to 1)0 0 to 300 and O to tiOO voUs. I he A.C. voU meter ha* 
three rsnses: 0 to 10; 0 to 140; and O to 700 volt*. The Inilliain- 
nx'ler ItB* two ran***; one lor 15 thH readtiitt and the other for 
150 mil. This variety ol ranges makes « possible to test 
every concelv.^ble radio ^rcuit; hich vuliacc sreondari.s 
of bowrer iransformer*. current <lr*)ri «.f all rodiu lube*, includ- 
iiiz the lii<h I'-'wer 2.50 and JUI nih«». etc. 

CONVENIENT SELECTOR SWITCH — The InsirumenH* 
rquipp«’d *»i<h » ton position h; r>«,lar ii.-leetor Swilelr l>y ineati* 
of m.-tV obtAiiipd of “C" voir*. ’’C" vo1<r ry- 

versed. "K" voh*. "K" voll* reveroed. plate vollattp. •ereen-srid 
voltase. etc. A 4 4-*olt faatt.-ry ts suPplle.l wlih the an.Jyier. 
to iTovidl® “C* Hilt*, for grief trfig, r4*-tiniiiity ro#lF, 

TEST PENTODES—’•MULTI-MUS'* arxl ’SB’s 

^'80 RECTIFIERS, Etc.— 'There are four •ocket* on the 
nsnel of the unalyier to lakeenre of the four. five, six atul *♦ ven 
Won* Tube*. There is a "zrid-tesf po*h-huiton. I'm j-ek* 
nre available for tlie individual use of oil meter*, externally, la 
t;ver* ran.;e. There is a *oreen-*rld pin jaek. nnd there are two 
jiin jack* for ronneetinc the external battery. Both plalesof Hie 
MO-type reeiilier m»y be tested by use ol n sperial adapter 



furniaheil. Cliarte am provtded for menvurinjc resieit.nces and 

rapaeitie*. The Analyser «• fgrni*hP<l complei* wMh lest lead*, conncctln* cable*. Burgess 4 H-volt bottorT. several bytery 
le-od*. UV lo UX adapter. '80 reelificr adapter and rvsjstaOC* and capacity chart*, Sbtppiag ^ ^ ^ ^ 


rapaeitie 

ie-id*. U - 

w-icht. H Dm. 

Model 710 Analyzer. 
YOUR PRICE 


List Price, $27.SO. 


$16.18 


WE ARE A WHOLESALE HOUSE AND CAN NOT AC- 
CEPT ORDERS FOR LESS THAN $3.00. _ 

If C.O.D. shipmfnt is (lesired, pleas® remit 20®/* remlt- 
t.mce. which must .iccompany all orders. 

If full cash aecompanles order, deduct 2<’/o discount (except 
on Readrite 710 Analy 2 er). Send money order—certified 
check—U. S. Stamps. 


Y*ou will find special prices from lime to 
time, in this magazine. Get our big FREE 


ORDER FROM THIS PAGE 

catalog for the greatest Uadio Bargains. 

Should you wish goods shipped by parcel post, be sure lo include sufficient extra remittance 
for same. Any excess will be refunded 


Radio Trading Company 102 Park Place New York^ N. Y. 
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Do you want actual daily round- 
the -world reception? Or 95 sta¬ 
tions on the broadcast dial? Or 
the simplest short-wave tuning of 
any radio? Or a *'down-to-thc 
noise leveP’ sensitivity and tlie 
hair line selectivity necessary for 
championship ^'stunt’’ reception? 
Or the most awe-inspiring tone 
youVe ever heard? Or power 
enough to fill a cathedral? 

Whiitcrcr it is you’re looking for 
in a deluxe custom radio, you’ll 
find it in the Howard 19-tube Ex¬ 
plorer. We guarantee Ut 

That is possible only because the 


Explorer comes from the Labora¬ 
tory of the oldest manufacturer 
of radios in the world—the Lab¬ 
oratory which gave the radio 
industry the Multiple-Ganged 
Condenser, Metal Shielding, 
Automatic Volume Control, 
Built-in Power Supply. The Lab¬ 
oratory that pioneered the AC 
Dynamic Speaker, Wet Elcctro- 
litics, and Remote Control. In 
recent years they have developed 
Noise Suppression, and hold im¬ 
portant patents on these circuits. 

Some of the members of the 
Howard Laboratory have been 
there for more than ten years. 


steadily building a small number 
of the highest quality receivers. 

Howards have sold for as much 
as ^4,000 for a table model! 

We haven’t the space to give a 
complete laboratory analysis of 
the Explorer here. Fill in the 
coupon now for a free copy of 
the complete details. 

SEND COUPON TODAY! 


Howard Radio Company 
South Haven, Michigan. 

Please send me every detail on the 
Howard Explorer. 

Name . 

Address 

Ton ti State 




JV • MK^ifiOAN 

MtMfcM/fiAdtUVei-5 <>^iR-a<tto-Redelver-, 












I saved by 
buyinq direct 
from the 
Midwest 
Laboratories 


Yes, and It 
(]ives you 

WORLD-WIDE 

Reception • 


zX i 




Cl 

f 



Aii-iVAiWE Kadio 

2<000 MEIERS 

DAVS 

FREE 

TRIAL 


B efore you buy any radio, write for 
this big new FREE Midwest catalog... 
printed in four colors. It has helped 
thousands of satisfied customers save from 
to 3^^ on their radios... by buying direct 
from the Midwest Laboratories. You, too, 
can make a positive saving of 30% to 50% 
by buying a Midwest 16-tube dc luxe ALL¬ 
WAVE radio at sensationally low direct- 
f rom-laboratory prices. You’ll be amazed 
and delighted with its super perform¬ 
ance! Broadcasts from stations 10,000 
miles and more away are brought in... 

“clear as locals’*. You get complete wave 
length coverage of 9 to 2,000 meters (33 
mcgocycles to 150 KC). Now, you can enjoy 
the new DX-ing hobby.. and secure veri¬ 
fications from world’s most distant stations. 

... 40 NEW 1934 

Try this Midwest radio.. .in your own home. . for 


These bigger, better, more 
powerful, clearer-toned, su 
selective radios have FIVE distincf^ ^ 

wave bands: ultra-short, short, medium/ , 
broadcast and long . . . putting the whole 
world of radio at your finger tips. _Now 
listen in on all U. S. programs . . . Cana¬ 
dian, police, amateur, commercial, airplane 
and ship broadcasts... and programs from 
the four corners of the earth. Thrill to 
the chimes of Big Ben from GSB, at 
Daventry, England—tunc in on the 
“Marseillaise” from FYA, Pointoise, 
France—hear sparkling music from EAQ, 
^Iadrid, Spain—listen to the cal! of the Koo¬ 
kaburra bird fromVK2ME, Sydney, Austra¬ 
lia—etc. Never before so much radio for so 
little money! Write for FREE catalog. 

FEATURES• . - 

s before you decide. See for 
ormancc. ' 


AMAZING 

FOREIGN RECEPTIONj 

Akbon. Obzo- 
My Midwest - 1 
IG is a realgo- | 
getter for db- j 
Umce. Received ! 
205 Btatiooa onti 
regular wave j 
baud... includ- j 
lug U. 8.. Cao-f 
adian. Mexican,' 
Cuban and Ha¬ 
waiian atation-s. Also many po ^ 
lice,airport and”hani’'Bt*tiona 
fromallovertbecouDtrj’. Have 
logged EiiRland, Franco, Ger-‘ 
many, Madrid, Rome,on 15-30 
meter band. South A roerican 
ntatiooa ineludo Venexuein, 
Colombia, Brazil, Yucatan.— 
'X..H.MoELua.793N.South8t. ' 


guaranteed or your money back! 

ehowa sensational radio values. Write TODAY! 


iJOU 
MKi; 


WORLD’S GREATEST 
RADIO VALUE 


Deluxe Auditorium Tifpc 


_ _ thirty days 

vourself the 40 new 1934 features that insure amazing performance. Other featur^ in¬ 
clude: Automatic Select-0-Band, Amplified Automatic Volume Control, 16 New Type 
Tubes, Balanced U nit S uperheterodyne Circuit, Velvety Action Tuning, Super-Power 

-^ Class “A” Amplifier, 29 Tuned CircuiU, New Duplex-Diode- 

Iligh Mu Pentode Tubes, No-Image Heterodynes, Full Rubber 
Floated Chassis, Variable Tone Blender, Centralized Tuning, 7 
KC Selectivity, New Thermionic Rectifier, Automatic Tone 
Compensation, Auditorium Type Speaker, etc. 
tures are usually found only in sets selling from $100 to $1^. 

DEAL DIRia WITH lABORATORIES 

Increasing costs are sure to result in higher radio 
prices soon. Buy before the big advance... NO vV, 
while you can take advantage of ^Iidwcst s 
amazingly low prices. No middlemen’s profits 
to pay? You save from 30% to 60% when you 
bay irect from Midwest Laboratories.. .you 
get 30 days FREE trial—a.slittle as $5.00 down 
puts a Midwest radio in your home.Satisfaction 


1EKIIIS 

AS LOW AS 

s*® 


DOWN 


NEW STYLE CONSOLES 

Write quickly for your FREE copy of the 
new Midwest catalog. It pictures a com¬ 
plete line of beautiful, artistic dc luxe con¬ 
soles and chassis. . . in four colors I 8ca- 
satlonai low prices save you 3U% to 50%. 
Alsoshows performance curves that prove 
Midwest radius out-perform most of the 


5150 8<‘t8. You can order your Midwest radio 
from this catalog with as much ceruinty of satis- 
faction as If you were to select it personally at X- 
our great radio laboratories, Write TODAY I - 


MIDWEST RADIOS CORP. 

!, V '• DEPT.ia|-ClNCtNN^T/,pHip..y.& A,. j,,;, 

^ Cable XddVe« MiraCQ ABC Sth tditU^l^i, ^ 


MAIL COUPON TODAY/ COR. 

AMAZING SO-DAV FREE TRIAl 
OFFER AND NEW 1914 CATAIOO 

S midwest radio corp. 

s Dept. 421 
w Clncinn.-tti. Ohio. 

• Wltlioul obbcallon or. my part send me 
tl your new !• REL 1934 catalog, and coito- 

■ picte details of your liberal 30-day 

I FREE trial offer. This Is NOT an order. 

■ 

■ 

■ Address. ----- 

AGCNTSI : 
IVIakc Easy \ 
Extra Money • 

Check Here « 
for rn • 

Details LJ • 

_ ; 


City 
































